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RAILROAD ACCIDENTS HERE AND ABROAD 


The truly horrible head-on collision that occurred 
afew day ince in Canada n which twenty-eight 
people lost their live erve a a“ oc! i reminder! 
that in the matter of safety of railroad travel we have 
a great deai to learn on tl le of the water No 
is it to the point to at e tha ecause a railroad 


passenger has to travel so many million miles before 
hi single chance of being killed comes round railroad 


travel is as safe as it can be mad The true test of 


perfection of our railroad safety appliances is to com 


pare our accident statisti with those of some other 
iystems-—to take the highest standard of attainment 
and leavor to live up to that During the past year 
on all the railroads of the United State 167 per 
ons were killed in railroad accidents (collision ce 
railments, boller explosions, etc.) and 3,586 passengers 


were injured During the same period on British 
roads not a single passenger was killed and only 476 
were injured in railroad accident If it be argued 
that we have nearly 200,000 miles of track in this cour 
try as against 22,000 in Great Britain, it must be an 
wered that the liability to railroad accidents increase 
with the density of traffik Chat to iy, the risi 
of collision, etc., are greater the greater the numbe« 
of trains that pass over a given stretch of line ir 
given time, Now, here again statistics prove that the 
density of traffic over English roads i far gfeater 
than that over our own, so that when we have taker 
this into consideration, we find that the difference in 


safety [ travel is even 1 re ma ed han the mere 


statement of.the relative total number of persons killed 


and injured would 
Our railroads have done much of late eu in the 


way of introducing the bloc} nal system, and yet, a 


was stated recently in our Transportation number, out 


of nearly 200,000 mile of track, not more than 25,000 
miles or about one-eighth is so equipped Iwo of the 
most prolific causes of yider are the use of single 
track for trains tray ne 1 opp te directions (it 
was on single track that the recent co m occurred) 
and that most unreliable em of ifeguarding a 
stopping train by sending back a rear | man rhe 
first condition we can only hope to remove gradually 


as the increase in density of traffic warrants the laying 


of double track: but it is obvious to the most unobserv 


ant passenger upon our railroad hat, half the time 
rear-flag safeguarding vol very litt n protection 
against rear collisions. Too frequently when the stop 
occurs the brakeman is engaged at hi luties forward 


mie before he can 


in the car and there sa loss of 
find his lantern or pick up |! fla reach the rear of 
, 


his car, drop off, and proceed a reasonable distance 


down the track The chance of his bei inable to 


catch his train, if he proceeds back too far, is a natural 
inducement to the flagman to limit the distance be 
tween himself and the rear of his train, a tendency 
which very effectually defeats the object for which 


rear flagging was instituted 


One reason of the remarkable immunit from acci 
dents in Great Britain is the fact that the matter o 
safety appliances is reguiated by the Board of Trad 
under the able presidency of Colonel York, who has 


made a life-study of his tas) ind because of the abso 
lute powers conferred upon him, the risk of injury has 
been reduced to a minimum, and, as the result shows, 
the risk of death was last year absolutely elimin 
ated If American railroad men are asked to explain 
the difference in results between the two countries, 
they point to the fact that in Great Britain signalmen, 
and railroad employes generally, remain in the service 
of the company and at one particular class of work 
for many consecutive years of service, and, consequent 
ly, attain remarkable skill and accuracy Traffic con 
ditions in Great Britain, moreover, are less variable, 
whereas in this country the volume of traffic varies 
greatly with the season of the year, and during the 
rush attendant on the moving of western crops, for in 
stance, it is necessary to take on a large number of 
temporary employes whose services are discontinued 
when the rush season ig over. Moreover, there is no 
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hat the anctit ot human life is held very 

hw acred abroad than here We are, or seem 

‘ ‘ ns for the sake of lower cost and larger 
rofit » take those rish of life and limb whose re 
are seen in the long list of injuries and fatalities 


that are a conspicuous feature of our annual railroad 


itl 
—_><+ >> 
PROPOSED INCREASE OF OUR NAVY 

is inevitable that the present international com 

plica ns over the Venezuelan affair should very for 
the attention of the people of the United 

State to the question of the present strength and 
needed increase of the navy It was just seven yeal 


ago that the affairs of this South American republ 
involved us in a very definite announcement of th 
Monroe doctrine, and contemporaneously with that in 
cident it was brought home to the people of the United 
States that to maintain the position so definitely stated 
it would be necessary for us to possess an adequat: 
naval force. Even stronger argument than this wa 


afforded by the Spanish war, which bequeathed to tl 


country some widely-scattered foreign possessions, and 
rendered wu vuinerable to foreign attack where be 
fore the incident, we might, by virtue of our isolatio1 
have considered ourselves practically secure. It ha 


been the invariable experience in the history of tl 
country that naval appropriations can only be secured 
or secured in adequate degree, under the menace of 
such international complications as are too obvious ) 
be overlooked 

: 

In view of the fact that the present Congress w 
probably deal with a liberal hand in granting naval ap 
propriations, it becomes increasingly necessary to mak¢ 
sure that the ships authorized are of the type that is 
most pressingly required While keeping a watchful 
eye upon the trend of design among foreign navi 


and incorporating the best elements of these designs 


we should, above all things, have an eye to our par 
ticular necessities—to the nature of the duties hich 
vill be required of our ships in view of the altered in 


1e two Ver 


ternational conditions brought about by t 
uelan incidents and by the Spanish war 
When 


navy, we held no possessions not included within our 


e commenced the construction 7 our ne 


\tlantic, Gulf and Pacific seaboards, and hence our first 


battleships of the “Oregon” type were very properly dé 
signed as “coast-lefense” vessels They were of mod 
erate size, and coal-carrying capacity and speed were 
sacrificed to extremely heavy armor and armament 
We had no designs onthe sea coast or foreign posses 
sions of other nations; and we wished to possess a 
naval force that should suffice for duties of a 
purely police or protective character To-day, how 
ever, we find ourselves in close commercial and mili 
tary touch with the whole world Porto Rico to the 
east, Honolulu and the Philippines to the west of us 
lie exposed, by virtue of their insular position, to the 
attac of any future enemy Should it be our mis 
fortune to be involved in another naval war, our battle 
ships and cruisers can no longer elect to lie within 
easy reach of coaling stations, drydocks or repair 
yards. They must be prepared to steam far and fast 
and arrive at a distant fleld of conflict with a reserve of 
fuel in their bunkers, and with a large enough ammuni 
tion supply to enable them to fight a successful engage 
ment without having to steam back to some friendly 
port to replenish coal bunkers and ammunition rooms 
At the same time it is desirabie that our ships, when 
they meet the enemy, should be able to steam at a uni 
form speed, maneuver with equal facility, and present 
ship for ship, an overwhelming superiority both for 
attack and defense 

Fortunately, in our latest battleships and cruisers 
of the “Connecticut” and “Tennessee” type, we hav 
vessels which amply fulfill these conditions. Ship for 
ship they are probably more powerful than those of 
any other fleet They carry an unusually large supply 
ff ammunition and coal, and their speed, while not 
30 high as that of some of the latest foreign ships, i 
we thinl ample for carrying out the naval po 
outiined above 

When we come then to the question of the im 
mediate needs of the future, we think that Congress 
cannot do better than authorize a certain number of 
battleships and cruisers of the exact type of these, our 
latest designs To insure this desirable uniformity, or 
in other words, to insure that we shall possess at least 
one homogeneous fleet of battleships and another of 
cruisers, every vessel in each fleet being identical with 
the others, it would be well for Congress to follow 
the admirable German method and authorize an ex 
tensive shipbuilding programme to cover a certain 
number of years. A total number of shéps, say a dozen 
battleships and eighteen or twenty cruisers, should be 
authorized at once, with the understanding that a cer- 
tain proportion of these, say two battleships and three 
cruisers, are to be laid down each year, and the money 
necessary for that year’s construction voted regularly 
for the purpose. 

Only by such a method can we insure, first, that our 
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navy shi y regular increment and not by 
spasmodic effort; and secondly, that the ships as they 
are completed ha form homogeneous fleets with the 
material advantage which are to be secured by such 


homogene 
- > -e-+> — —_— —— 


TRAFFIC CONGESTION IN MANHATTAN. 


In the public agitation over the congested condi 
tion of street- ind elevated-railway travel in the 
city of New Yo difficult to secure a dispassion 
ate expre ol f opinion from those who have suf 
fered from the present intolerable condition of things 
As between the traveling public on the one hand and 
the transportation companies on the other, it should 
be remembered that there is something to be said on 
both side That the present crowding is dangerous, 
distressing and oductive of an enormous loss of valu 
able time; that rritating to the men and positive 
ly humiliating to the women passengers, no one who 


has witnessed vding during the recent holiday 


season in Manhattan and Brooklyn can for a moment 


deny At the same time it is but just to the two trans 
portation companie concerned, namely, the Metro 
politan Street Railway Company and the Manhattan 
Elevated Compalr to remember that the trouble has 
irisen just a he very time when both corporations 
were spending vast ms of money either in the en 


argement or the reconstruction of their systems. The 
Metropolitan Street Railway Company has been stead- 


ily engaged for four or five years. past 


n abolishing 
horse cars and equipping its lines with electrical trac 
tion he Manhattan Elevated Company is in the 


midst of installing electrical traction on all its lines, 


and had this equipment been completed before the 
advent of the holiday season and the winter storms, 
the compan) would have been able to handle the 
crowds that flock to its lines with reasonable dis 
patch and comfort Add to these facts that the travel 
in New Yor! y is increasing by leaps and bounds, 
and we think that even the most aggrieved patrons of 
the roads must admit that there is something to be 
said on the side of the Manhattan companies in ex 


tenuation of the present congestion 
At the same time the companies must remember that 
the traveling public of New York that is now clamor 


ing so loudly for redress is, and for years has been, 


known as the most patient and long-suffering in the 
world Visitors from the metropolitan cities of Eu 
rope have time nd again expressed their astonish 


ment at the uncomplaining way in which the New 
York traveler endures the inconveniences of travel in 
the city This being so, it may be taken for granted 
that when the public does give voice to its grievances 
with a unanimity and earnestness such as character- 
ize the present agitation, it does so because it has 
very good reason to believe that the conditions are 
much worse than they need be Now, while it cannot 
be denied that the transportation companies are doing 
a great deal to accommodate the growing traffic, we are 
also satisfied that they could, in some respects, do a 
great deal more 

In the first place, the demand of the citizens that 
a larger number of cars or trains be run between the 
rush hours of travel is a perfectly reasonable one. If 
there were a more frequent schedule during the late 
morning and early afternoon hours, there is no ques- 
tion that many of the traveling public would delay 
their entrance to the city, or hasten their exit, who 
now prefer to avail themselves of the more frequent 


} 


service of the rush hours. There is absolutely no ex- 


cuse for crowded cars between the rush hours. The 
policy of the companies has been apparently to reduce 
the number and frequency of trains or cars between 
the rush hours to a point at which these cars shail be 
filled not merely with seated, but with standing pas 
sengers. For this they should be called sharply to 
account. The public is fully justified in its complaint 
before the Railroad Commissioners against the too 
great reduction in the train service which takes place 
during this part of the day 

It claimed by the management of the two roads 


that the frequency of cars in rush hours is governed 


by the number o irs that can pass certain intersect 
ing points, or nection points on their systems in a 
given time One of these points is at the intersection 
of the Broadway and Sixth Avenue surface lines at 
Thirty-fourth Street In a conference between the 
Metropolitan Street Railway Company and the chair- 
man of the Merchant Association’s Committee on Fran- 
chise and Transportation, the committee made the 
very sensible suggestion that to avoid this intersection 
of traffic, north-bound Broadway cars should be turned 
into Sixth Avenue and north-bound Sixth Avenue cars 
into Broadway at Thirty-fourth Street it is probable 
that at other points of intersection on both elevated 
and surface lines, rearrangements of travel having a 
similar object in view, could be made. Another re 
form by which the frequency of trains and cars could 


be considerably increased would be by sandwiching in 





more short-distance trains among those which ru the 
full length of the city. It is true, some sandwiching 








« done at present but there could be more of it 


ione, especially on the Sixth Avenue lines as far as 





Fifty-eighth Street and on the Third Avenue line, say 


1s far as Forty-second Street lo give an example, a 


few years ago, a car starting from Fifty-eighth Street 


for the downtown journey, arrived at Forty-second 
Street with ample capacity for taking on the Forty 
second Street passengers; while to-day these cars are 


almost as crowded as those that have come down from 


Harlem Yet the interval between cars at Forty-sec- 


to allow of doubling the 
Fifty-eighth 


ond Street is amply sufficient 


number of trains that are started from 


Street even in the rush hours This is but one in 
stance, which doubtless could be duplicated at other 
elevated system Considerable reliet 


points on the 


would follow the construction of a third track on the 


Third Avenue Elevated and the running of express 


trains on the Avenue line 


pecond 


The management of the Metropolitan Street rail 


ways have complained, and with very good reason, 


the crowding of the cars on 


that a prolific cause o 


the main thoroughfares is the interference of truck 


ing with the running of cars Nobody can deny that 
this is to-day a most serious obstruction on such a 
thoroughfare as Broadway fo prove the point it is 


merely necessary to imagine Broadway cleared of all 


trucks, and it is easy to see that instead of crawling 
along at an average speed, below Fourteenth Street 
of say three miles an hour, the cars would readily 


make from nine to twelve miles an hour, and the in 


creased speed would mean, of course, an increased 


number of cars passing a given point in a given tim« 
It is not an uncommon sight to see a truckman leisure 


y driving his team on the car tracks With four or five 


cars held up behind him, and holding to these tracks 
inttil he reaches some particular treet down which 
he wishes to turn The Merchant Associations have 


requested that there should be proper police regula 
tion of trucking and traffic on all car line streets. We 
do not know what the limits of authority of the police 
re at present, but if they can be ex ed, they 
should be to the very t rr en, ( men and 
other drivers should be Lie ) pe if they monop- 
olize the street car tracks longer than is absolutely 
cessary for passing around a stationary or slower- 
ing vehicie in front loreover, as far S 18 con 

h the neces merchants living on 

roadway, truckir shouid t ted by law to the 
id treet ym either le e we do not fora 
4 nent suppose that restri of this kind will 
tirely solve the difficult the i unquestionably 
st in easing the congestion Indeed, as regards the 

hole question affecting Manhattan in general, it may 
that relief is to be might rather in a multi- 

le of minor changes than in a panic legislation, 
which might be liable to defeat the very object at which 
is aimed. Meanwhile we re it the warning which 
was published in these columns a week or two since to 


the effect 





taken for the 


Ss liate steps ar 


construction of other ines, north ard south 
of Manhattan, we sha be mfronted within three or 
four years with a congestion compared with which the 


present troubles will be mild indeed In conclusion it 


must be admitted that in view of the present dead 


lock, the question of the construction of additional 


express elevated structures on the extreme eastern and 
western avenues of the city demands serious attention. 
—___—_—__-<> + @+ 


THE GERMAN-AMERICAN WAR GAME 


How thoroughly the various navies of the world 
Study, and keep-in touch with, the naval situation in 
other countries than their own, is shown in the latest 


events of the German-American conflict, which is now 
being played under the rules of the naval war game by 
Officers of the British navy In the last 


described in the 


meeting, as 


current f if the SUPPLEMENT, a 
most important feature of the 1 ition was that 
the American fleet in Europeat iter was on itS way 


by the Suez Canal route, to th protection of the Phil- 
ippines, with a more powerful German fleet bound hot 
foot for the same destination In view of the superior 
bower of the German fleet, the admirals representing 
the American navy wished to dispatch the powerful 
North Atlantic squadron to join the European squadron 
iM the Philippines, so as to present a combined force 
Superior to that which Germany could gather 


Pires of the game 


The um 


however, disallowed the move, and 
North Atlantic 
Atlantic 
ies. When the admirals of the American 
fleet protested urging that it would be 


Make the mo 


insisted upon the 
tained off th 
lantic coast cit 


squadron being main 
coast for the defense of the At 
good strategy to 
that the 


in the seaport 


ve, the umpire replied force 


of American public opinion, part 
es, in favor of retaining the North 
ton for their def 


lary 
Atlantic squad 
that the 
home waters, at 


ense would be so powerful 
Atlantic fleet w. ild 
until the monitors 


defense. 


be kept least 


could be suitably placed for their 
‘ Evidently the 
tions that existed during the Spanish-American war, 
when aur Atlantic cities were clamoring so loudly for 


Protection, that the old iron monitors of civil war 


umpires had studied the condi- 
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times were resuscitated and distributed for seacoast 


defense. The umpires decided that at least three weeks 


must elapse from the opening of the war before the 


North Atlantic fleet 
Philippines The 


should be allowed to sail for the 
necessity for maintaining it on the 
home station was found in the existence of a German 
home squadron composed of the “Brandenburg” coast 
defense battleships, and some powerful battleships of 
the “Kaiser Wilhelm” type. 

= ——>t-6-> 
PROF. IRA REMSEN, PRESIDENT OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 


& BENJAMIN, PH.D 





BY MAhCt 
For the first time since the civil war, the American 
Association for the Advancement of Science has held 


a winter meeting. This meeting was the fifty-second 


meeting of the Association and was held in Washington. 
Professor Asaph Hall, famous 


rhe retiring President 


for his discovery of the moons of Mars, at that gather 


ing yielded the chair to one who has been honored by 
the Association in consideration of his researches in the 
domain of chemistry 

Ira Remsen was born in New 


10, 1846 He 


York city on February 


studied for a time at the College of the 


City of New York, and then entered the medical de- 
partment of Columbia University, where he was grad- 
uated in 1867 He then went to Germany and entered 


the University of Munich, where he devoted his atten 


tion chiefly to the study of chemistry, and a year later 


passed to the laboratory in Géttingen, where, in 1870, 


he received the degree of Ph.D. On the invitation of 


Professor Rudolph Fittig he went to Tiibingen, and for 


two years continued as assistant in the chemical labor- 


atory of that university 


He returned to the United States in 1872, and 


was 
and physicy 


promptly called to the chair of chemistry 





in Williams College, remaining there four years. On 


the organization of the Johns Hopkins University in 


1876, he was invited to the chair of chemistry of the 
new university, and has since continued in that place 
He organized the chemical department, and since, with 
facilities that are é n the Ur Sta ha 


Notwithstanding the very great amount of executive 
work that has devolved upon him, he has nevertheless 


still found time to do much original work himself, 


which may be summarized as follows: 


| Oxidation of Aromatic Substitution Products. 


This investigation showed that the position of an ox- 
idizable group in an aromatic substitution product has 
much to do with the effect of oxidizing agents upon it. 
When such a group is in the ortho position with refer 
ence to some negative group that is not oxidizable, it is 
not materially changed by the action of acid oxidizing 
agents; while the same group in the meta or para posi 
tion is easily changed by such agents rhis protective 
influence of negative groups in the ortho position was 


tested in a large numbereof cases, and although a few 
the influence 
Victor Meyer 


imilar effect in the case of esterification, and 


apparent exceptions were brought to light 


was clearly established. Later work by 
showed a 
still later work in the laboratory of the Johns Hopkins 
University showed tat a similar protective influence 
is exerted in the action of hydrolyzing agents on acid 
amides 

2 The Sulphinides 


interesting chemical and physical 


These bodies form a new class 


of compounds with 


19 


The ‘best known member of the class is the 
This 
has come into extensive use on account of its intensely 


properties 
substance that is popularly known as saccharin 


sweet taste. 
bitter. 
ical properties of the substances have also been shown 
to be of considerable interest. 

3. Double Halides.—These were for many years re 
garded as molecular The investigations 
on this subject have made it clear that they are analo- 
gous to oxygen salts, and that in 


Some members of the class are extremely 


Others are both bitter and sweet The chem- 


compounds. 
them two halogen 
atoms acting together play the same part as an oxygen 
This 
recognized by ail who have occupied themselves with 
investigations in this field, and by chemists generally. 
4. Decomposition of Diazo Compounds by Alcohol.— 
This series of investigations led to conclusions at vari- 
ance with those that had been previously held. The 
alcohols have been shown to act in much the same way 
as water in most decompositions of diazo compounds, 
the normal product being in each case a phenol ether, 
though in some cases, which are exceptional, hydrogen 
is substituted for the diazo group. This was formerly 
supposed to be the normal reaction in such cases 


atom in the oxygen salts. relationship is now 


His scientific attainments have frequently led to his 
services being sought for as an expert in cases of un 
usual importance. In 1881, he was invited by the city 
council of Boston to look into a particular condition 
of the city water, which was unfit for use, owing to a 
disagreeable taste and odor. Dr. Remsen showed that 
the trouble was due to a large quantity of fresh-water 
sponge in one of the artificial lakes from which the 
water was drawn. He was also intrusted w.th special 
researches by the National Board of Health, including 
“An Investigation of the Organic Matter in the Air” 
and “On the Contamination of Air in Heated 


by Hot-Air Furnaces or by Cast-lron Stoves.” 


Rooms 


The exceptional ability shown by him in the care of 
the department under his supervision led to his being 
appointed vice-president of the university, and frequent 
Gilman, he served as 
1901, he was chosen to the 


ly, during the absence of Dr 
acting president. In June, 
presidency of the Johns Hopkins University, in succes 
sion to Dr. Gilman, which place he still holds 

Dr. Remsen founded the American Chemical Journal 
in 1879, 
has also 
text 


and has edited that periodical ever since. He 


found time to prepare a valuable series of 


with his translation of Fit 
1872) 


books. These began 


tig’s “Organic Chemistry” (Philadelphia which 
was followed by “The Principles of Theoretical Chemis- 
try” (1877); “Introduction to the Study of the Com- 
pounds of Carbon, or Chemistry” (1885); 
“Introduction to the Study of Chemistry” (1886); “The 
Elements of Chemistry” (1887); “A Laboratory Man 
ual” (1889); and “Chemical Experiments” (1895). Of 
nearly all of these several ed.tions have appeared, and 
translations into German and Italian have been made 
of them. 
The degree of LL.D 

Columbia in 1893, and by 
1882 he has been a member of the National Academy 


Organic 


him by 
1896, and since 


was conferred upon 


Princeton in 
now foreign 


of Sciences, of which organization he is 


secretary. He is also a foreign member of the Chem 
ical Society of London, and an honorary member of the 
Pharmaceutical Society of Great Britain. A year ago 
the American Chemical Society, recognizing him as a 
worthy successor to Draper, Lawrence Smith, Genth, 
Chandler, and other distinguished 
him as their president, and this year he will deliver 
body 


chemists, chose 
a retiring address before that 

His connection with the American Association began 
with his election at the Portland meeting in 1873. Two 
and in 1879 he pre 
the Saratoga meet 


years later he was made a fellow, 
sided over the chemical section at 
i presenting on that occasion, as his retiring address, 
strong appeal for the study of organic chemistry, in 


which |! ontended that in the educational institutions 
in this country the pursuit of that branch of chemistry 
had been sadly neglected. Since then he has been a 
frequent attendant at the meetings, and his interest in 
science was recognized at the Pittsburg meeting by his 
elevation to the presidency of the largest of the Ameri 
can scientific organizations. 

2-e-e 
Transatiantic 


Further Marconi Messages, 
On December 28 Marconi published the text of some 
Table Head 


addressed to the 


messages sent across the Atlantic between 
and Poldhu The 
Queen of Italy, Sir John 
the Italian Minister of Marine 


messages were 
Heaton, and 


New 


Heniker 
They 


Lane, 
were all 
Year's greetings. 
>< e+ 

The first allotment of grants by the Carnegie Insti 
tution, which has been endowed by a gift of $10,000,000 
from Andrew Carnegie, has been made to Prof. Atwater 
to enable him to continue his investigations with the 
Wesleyan calorimeter. The trustees of the Carnegie 
Institution have also made awards to Yale University. 
The departments of the university which are to be ben- 
efited are those of paleontology and psychology The 
work of Prof. Marsh in the former and of Prof Scrip- 
ture in the latter has undoubtedly done much for Yale. 





ee 
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THE LEBAUDY DIRIGIBLE AIRSHIP. 

Since the period of the first trials of the dirigible 
balloon constructed by MM. Julliot and Surcouf for the 
Lebaudy brothers, the inventors have been continuous 
ly carrying on their experiments with their airship 
which is now complete and provided with its vertical 
rudder The favorable predictions that it was possible 
to make from the first ascents have now been realized 
Proceeding as in the past, the cord was first actuated 
in order to test the steering apparatus Then a free 
ascent was made, but with the guide rope trailing 
upon the ground and capable of being easily seized by 
men who followed the balloon afoot 

The start has been made every time from the ce 
mented trench in front of the shed. In this trench a 
suitable guideway enables the car to start smoothly 
and without shocks that might harm it or strain its ex 
ternal pieces rhe trench thus greatly facilitates both 
the starting and landing maneuvers 

Sure of the proper working of the gasoline motor, 
propellers, and rudder it was now possible for MM 
Julliot and Surcouf to trust themselves to the air with 
the balloon absolutely free. In an ascent that followed 
the guide rope was pulled into the car, but was so ar 
ranged that it could be instantly thrown to the ground 
Upon this occasion, MM. Julliot and Surcouf took along 
but one assistant, and compensated for the weight of 
the one left behind by means of ballast The fog, in 
fact, was quite dense, and the aeronauts were afraid 
that its condensation upon the exterior of the balloon 
might load the latter and render the use of ballast 
necessary Such fear, however, proved groundless, 
and the airship returned to its starting point fully in 
flated it had not even been necessary to force air 
into the small compensating balloon of 7,000 cubic feet 
capacity, which is housed in the interior of the balloon 
proper for the purpose of remedying the reduction in 
volume due to leakages of hydrogen 

MM. Julliot and Surcouf were then desirous of not 
ing. while on terra firma, the behavior of their bal 
loon So M Juchmes, ac 
companied by two assist 
ants, took charge of it, and 
with great dexterity, caused 
it to make a trip in the 
form of the figure 8, which 
constituted a new 
ment MM 


liott, and Sureouf watched 


exper! 
Lebaudy, Jul 


this evolution and express 
ed themselves as delighted 
with the maneuver! and 
with the manner in which 
their balloon had behaved 
The airship then landed 
again triumphantly and 
entered its shed. This may 
be said to have been the end 
of the preparatory experi 
ments, and MM. Julliot and 
Surcouf have announced 


their readiness t« 


attempt 
the journey from Moisson 
to Mantes and back on the 
first fine day that occurs 
Translated for the Scren 
ri =~ American from L’'Il 
lustration 
ein 
Ttilization of Iron and 
Steel Slags, 
rhe utilization of iron and 


7 7; | 
adiscu ed in 


steel slags 
“Mineral Resources of the 
United States, 1901 by Mr. 
Bdwin C Eckel of the 
United States Geological 
Survey Mr Eckel says 
that although the greater 
portion of the slag annually 
produced by tron and steel 
works is not available, a 
great deai of siag is used 
in the manufacture of ce 
ment and of siag brick, as 
a fertilizer, and in the form 
of mineral wool; also, to a 
less extent in the manufac 
ture of paint stock, alum 
and glass, and a consider 
able quantity is disposed of 
less profitably as road ma 
terial, railroad ballast, and 
in land reclamation 

The most important of 
these uses of dlag is in the 
manufacture of structural 
materials, especially in the 
manufacture of hydraulic 
cements. Shag cement is 
produced by pulverizing. 
without calcination, a mix: 
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ture of granulated basic blast-furnace slag and slaked 
lime. This product, although really a pozzuolanic ce 
ment, is usually marketed as “Portland cement,” in 
spite of differing from true Portland cement in manu 
facture, composition, and properties Six or eight 
plants are at present engaged in manufacturing slag 





The Airship Under the Management of M. Juchmes, 
Describing a Figure 8 


cement in the United States, the production for 1901 
being 272,689 barrels As slags cooled slowly are only 
feebliy hydraulic, the slag used in the manufacture of 
slag cement must be cooled as suddenly as possible 
This is done by bringing the slag, as it issues from 
the furnace, in contact with a jet of cold water This 
granulates the slag, renders it strongly hydraulic, and 
removes most of the sulphur True Portland cements 
can be made from mixtures of which one element is 


blast-furnace slag, in which case the slag is ground, 


———————— 


The Start of the Airship from the Trench in Front of Its Shed, 





THE LEBAUDY DIRIGIBLE AIRSHIP, 
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intimately mixed with powdered limestone, and the 
mixture then calcined and reground. Two plants are 
engaged in the manufacture of Portland cement from 
slag and limestone in the United States. In Eng. 
land, blast-furnace slag has been somewhat largely em- 
ployed as an adulterant of Portland cement. 

Slag run into molds on issuing from the furnace fur. 
nishes blecks which have been used for paving, nota- 
bly in Philadelphia 
able, but objectionable because of their slipperiness, 


These slag blocks are very dur 


which, in English practice, has been overcome by the 
form of the mold used 

The manufacture of slag brick can hardly be consid- 
ered as being more than a specialized phase of the 
manufacture of slag cement On issuing from the 
brick machine, the bricks are placed on racks to dry, 
which takes from six to ten days, at the end of which 
time the bricks are ready for use. ‘Slag bricks are 
light in color; they weigh less than clay bricks of equal 
size, require less mortar in laying up, and are equal 
to clay bricks in crushing strength. 

The highly phosphatic slags produced by basic Bes- 
semer converters are valuable fertilizers, and in Ger- 
many, especially, large quantities are annually sold 
under the name of Thomas silicate. These phosphate 
slags are more efficient as fertilizers than the min- 
eral phosphates rhe slight development of the basic 
Bessemer steel industry in the United States neces- 
sarily renders the use of these phosphatic slags of 
During 
1901 about 1,000 tons of phosphate slags produced in 
This Ameri- 
can material has been tested by the American Agri- 
cultural Experiment Station, which reports that slag 


less commercial importance than in Europe. 


the United States were sold as fertilizer 


phosphate gave a greater total yield than did any of 
the other insoluble phosphates The slags produced 
in steel plants using the open-hearth process are less 
valuable as fertilizers than those produced by basic 
Bessemer converters, as they contain less phosphoric 
acid and more silica and lime than the basic Bessemer 
slags Over half the ma 
terial marketed as “mineral 
wool” or “silicate cotton” is 
derived from slag, the re- 
mainder being manufactur- 
ed from natural rocks of sev 
eral different types. 

_ oe — 


Tea Growing in the t nitedj 
States, 





The United States Depart- 
ment of Agriculture has 
been carrying on the work 
of introducing tea culture in 
Ex peri- 
ments conducted at Pine 
hurst, Summerville, S. C., in 

with Dr. 
Shepard have 


the United States 


co-operation 
Charles U 
yielded interesting results. 
Dr. Shepard now has at his 
place about 100 acres in tea 
gardens. His factory is well 
equipped for carrying on the 
work on a commercial scale 
and for accurate scientific 
experiments The yield of 
tea in Dr. Shepard's gardens 
last year was 4,500 pounds. 
For 1902, there were about 
9,000 pounds of marketable 
tea Some of the gardens 
have proven very prolific and 
profitable, while others have 
given very slight yields of 
tea of pure quality. A tea 
farm is soon to be establish- 
ed in Texas if suitable land 
Whether or 
not tea growing in this coun- 


can be secured 


try can be made a commer 
cial success will depend in a 
large measure upon the most 
rigid attention to the details 
of field and factory work. 


—— _>-+ 

According to a French 
contemporary, a good, simple 
test for the poles of an elec 
trical apparatus is a slip of 
ferro-prussiate paper mois 
tened and held on the pole. 
The negative pole makes 4 
white mark on the paper, 
which, by the way, is the 
same as that used for mak 
ing copies of engineering de 
signs, where the lines appear 
on a blue ground. Old blue 
diagrams of this kind cut 
into slips will serve as test 
papers, 
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DESTRUCTION OF STEAMSHIP “ PROGRESSO.” 


BY ENOS BROWN 


The destruction of the steamship Progresso” at 


San Francisco on the morning of December 3, with a 


lamentable loss of life, was a catastrophe that has 
excited much comment, particularly in the West, wher 
a general movement for the installation of oil in place 
of coal for fuel was in process of accomplishment 
The “Progresso” was an iron steamship of about 3,000 


tons capacity, and had been employed as a collier and 


government transport Six months ago she was with 








PROF. FORBES AND HIS RANGE FINDER BEHIND COVER, 
drawn from traffic and taken to the hip yards of the 


Fulton Iron Works, San Francisco, to be converted into 


an oil-burning and oil-carrying steame! She was to be 
employed in conveying oil in bulk from Texas to north 
ern Atlantic ports. New boilers and engines had been 
installed. Storage and supply tanks had been provided 
and in a few days the repair would have been com 
pleted and the steamer turned over to her owners. En 
gines and boilers were inclosed in a compartment with 


iron coffer dams or bulkhead provided with water 


backing Every customary pro 
tection had been employed to 
make the “Progresso” safe in any 
contingency Steam had been 
raised to test the new machin 
ery The system of  ventil 
ation was thought to be _ per- 
fect The torage tanks ver 
empty, as it was intended 
carry the steamer to her destina 
tion with water ballast. The o1 


oil aboard was about 400 barre 


that had been pumped into the 
supply tank but a few hours be 
fore. This oil is said to have 
come from the wells of Fresno 
and Fullerton districts lts spe 


cific gravity was 24 deg Cali 


fornia oils vary in specific grav 


ity from 18 deg. to 30 deg. From 
18 deg. to 24 deg. is regarded as 
a fair average 

The weather on the day of the 
explosion, and while the oil was 
in the tank, was noticeably cold 
for the latitude, and the oil, con 
sequently, extremely sluggish in 
flowing [wo or more qualities 


of oil were mixed in order to 


overcome the low gravity of the 
heavier, though the seller re 
fuses » admit this, and 
claims that the oll Sup 
plied was such as the buy 
er ordered to be delivered 

The tank containing the 
oi wa uncovered § at 

e tim the catastrophe 
occurred Some ixty me 
chanics and men were em 
ployed about th steamer 
mostly in the hold, where 
the lig vas dim and the 
temptatior employ arti 


ficial illumination was 


sreat = the morn 
ing, a violént explosion 


took place, tearing out the 
Sides of the vessel and 
completely wrecking the 
interior A conflagration 
followed blocking all 
feress from the hold and 
suffocatin a dozen men 


who were unabie to make 


their escape The destruc 
tion j © complete that 
any attempt to raise the 
Steamer will be abandoned 
As she lic her value will 


Only be realized as scrap 
iron, and the only method 
Of removal will be by the 
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use of dynamite. The responsibility for the catastrophe 
will probably never be located. It seems to be the con 
firmed opinion of experts that an unfortunate workman 
struck a light, for some purpose, which, communicating 
with the volatile gas arising from the oil contained in 
the uncovered tank, caused it to explode. The company 
supplying the oil deny their responsibility, inasmuch 
as the oil was the same as that burned on many steam- 
ers, and heretofore without accident of any kind. The 
contractors, whose men were employed in making the 
repairs, assume no responsibility whatever. They are 
A great deal of litiga 
tion over the affair is in prospect, and a long investiga 


heavy losers by the calamity 


tion by government inspectors is in progress 
Although public confidence in the safety of fuel oil 
on steamships has received a rude shock, expert opinion 
is inclined to the belief that the disaster was the re- 
sult of carelessness in breaking the rules which govern 
the safe use of liquid fuel 
. —_—___—_—_. — + 9+ 
Prof, Bell's Acrial Experiments, 
Rumor has been rife for a long time that Prof. Alex 


ander Graham Bell, of telephone fame, is the inventor 


of a flying-machine. In the interviews which he has 
given to representatives of the daily press, Prof. Bell 
has been extremely reticent He states, however, that 
he has not invented a flying-machine, but that he has 
been engaged in experiments in kite-flying which he 
believes will have some bearing on the invention of an 
operative aeroplane It is understood that Prof. Bell 
and Prof. 8. P 


extent in carrying out these experiments 


Langley have collaborated to a certain 
The tangible result of Prof. Bell’s experiments to 
the present time has been the construction of a kite 
capable of carrying up into the air a weight equivalent 
to that of a man and an engine, and of such construc 
tion that it is capable of being used as the body of a 
ship 








The “Progresso,” with her back broken, sinking under the weight of the water thrown into her. 
THE BURNING AND THE WRECK OF THE “ PROGRESSO.” 
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THE NEW BRITISH ONE-MAN FOLDING RANGE 
FINDER. 
BY AN ENGLISH CORRESPONDENT 
During the past few weeks the writer had, owing to 
the kindness of Prof. George Forbes, F.R.S., M.I.C.B., 
exceptional opportunities for witnessing the working 
of a new one-man folding range finder, of which Prof 





TAKING A RANGE BEHIND A BUSH. 


Forbes is the inventor. Although no official statement 


has been made on the subject, we have the best author- 
ity for stating that the new instrument will very 
shortly be adopted by the British War Office as the 
new service range finder for use both with infantry and 
artillery It is a curious fact that although the treko 
meter, which is the present British range 

finder, is served out to the Brit 

ish troops in the field, neither 


service 


this nor any other range finder 
is ever used by the infantry or 
cavalry in the fleld. Even if the 
trekometer be ever used with 
artillery, British officers seldom 
rely upon it because the time 
taken is excessive, the exposure 
of the men is objectionable, and 
the errors introduced by two 
men dependent upon each other 
are fatal. 

Prof. Forbes in the early part 
of this year went out to South 
Africa at his own initiative and 
at his own expense to test his 
new range finder, which was the 
result of work on which he had 
been engaged, intermittently, 
After a 
series of practical trials with his 
new instrument at the front, the 
reports were sent to Lord Kite’ 


for the past few years. 


ener, who had taken a grea S 
terest in the invention rhe 
Commander-in-Chief's reply wa 
as follows: “Reports sent in on 
your range finder seem most ex 
haustive, and | do not think 
anything necessary. 
I will submit them to the 
War Office in due course. 
Regret that I cannot make 
a personal 


further is 


inspection of 
the instrument.” 

The following 
tion of the 
has been taken from a lec 


descrip 


range finder 


ture delivered by the in 


ventor before the Royal 
United Service Institu- 
tion 


The range finder con 
sists of two parts, the base 
and the binocular The 
base, which is a tube of 
rectangular cross-section, 
consists, of two half bases 
each half 
base is one yard long. On 
the left half base at the 


hinged together; 


hinge there is a vertical 
slot facing the range-taker 
to receive the tongue of 
the binocular. On the two 
halves of the hinge facing 
the range-taker are the 
middie openings, closed 
and opened by the middle 
shutters, which expose to 
view the glass faces of the 
middle prisms which are 





ow 


So ty eo 


a 


22 


mounted in the tubular base. At the outer end of the 


base are two cylindrical shutters, which may be ro 


tated to expose the gia faces of the two outer prisms 
mounted in the tubular base rhe outer prisms face 
the target, and the middle prisms face the range 
taker rhe binocular consists of two telescopes which 


are connected by a hinge, so that they may be adjusted 
to varying angle with each other Between the eye 


caps is a horizontal rod on which is a graduated scale 


called th distance-of-eyes scale On looking through 
either telescope at the sky, @ balloon is seen with the 
tail-rope hanging down The bottom of the tail-rope 
is at the middle of the fleld of view rhere are really 
two balloons seen as one by the two eyes. Each eye 
cap can be revolved to focus the telescope to suit the 
eye, and this adjustment may be read on focal scales 
Adjust 
ment of the left eye cap provides for raising or lower- 
ing one balloon relatively to the other. On the right 


side of the binocular there is a drum head carrying 


on each eye cap from +10 to 10 divisions 


a dial with a flat, spiral distance-scale, registering the 
number of hundred yards from 500 yards upward. 
rhis seale is read by a pointer which moves along the 
spiral radially, to read successive revolutions. On the 
left side of the dial is a graduated circle, divided into a 
hundred parts with a fixed pointer 

Fig. 1 shows the shape of the prisms and the path 
of the two beams of light from the target entering the 
two outer prisms, suffering a double reflection at each 
prism, passing along the tubular base, thence through 
the middle prisins and entering the binocular parallel 
to their original direction The two beams of light 
pass through the object glasses GC’ of the binocular, 
and form two images of the target at / and 7’ on the 
line of the beam of light passing through the center of 
the object glass. In Fig. 2, if T be the target, AA’ the 
base, then //° are the images of the target By swing 
ing the telescope at the right so that the light travels 


along G i, which is parallel to G’ Il’ then the two 


V L4/7 HAL? BAS 


(4: 


Fie.Z 





images at I and i would be seen as one. We measure 
the distance / by the drum-head which works a mi 


crometer screw 


Gil 
Now A 7 = —— x AA’ 
Ti 
Gil 
or distanve of target —— length of base = 
Ti 


GI 

— < 2 yards, 
Ti 

GI 





In the binocular used 
Ti 
number of revolutions of drumhead 
So for any distance of target D we have to mark that 
distance on the spiral scale when it and the micrometer 


acrew have turned through a 


810 1,620 
number of revolutions x 2 yards = ——-~ yards. 
D D 
For 1,000 yards it is 1.620 revolutions: for 2,000 yards 
it is 0.810 revolution, and so on In this way the 


graduations for different distances have deen calcu 
lated 
In order that the range finder may be properly used, 
it is necessary that every man in the army should have 
his optical constants determined once a year and given 
to him on a card for reference These may read as 
follows: J l 
R 0 This means that left focal scale should 
D 66 
in this man’s case be at 1, the right focal scale at 0 
and the distance-of-eye scale at 66 divisions ro take 
a range the binocular is directed toward the target, and 
the man is virtually seeing the target by means of eyes 
placed at the two ends of the base six feet apart. He 
can then judge relative distances of objects. In look 
ing at the balloon he lays the tail rope of the balloon 


just above the target and not on any account on it 
He notes that he sees both R and L on the balloon, else 
he is using only one eye and cannot work. Then by 
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twisting the milled head one way or the other, he 
brings the balloon near to him or moves it away from 
him He should begin with the balloon nearer than 
the target (by setting the distance scale to 500 yards) 
and watch the balloon going away as he turns the 
milled head, always keeping the tail rope above, and 
never on, the target. He stops turning when the bal 
loon is over the target, and then he reads the difference 
on the scale in hundreds of yards 

i i ie ——— 
al Compound, 





The aluminate of magnesium is a new product which 
M. Emile Dufour has succeeded in obtaining An at 
count of the method used has been presented to the 
Académie des Sciences In an electric furnace, using 
a powerful arc of 1,000 amperes and 60 volts, is heated 


a mixture of 100 parts of alumina and 230 of oxide of 


? 


manganese, the heat lasting for 3 minutes. In this way 
is obtained a porous mass of a brownish-black color, 
with a metallic reflection When broken it presents 
an irregular surface which is of a fine light green color 


and shows a number of geodes of a brown color lined 


with brilliant crystals of the octahedral system To 
separate the compound the material ji oken and 
treated with hydrochlor acid; gases are given off and 


the liquid takes a brown tint, which changes gradually 


to a light yellow A crystalline deposit is thus ob 
tained which is still further purified and analyzed; its 
composition corresponds to the formula Al,O,Mn. The 


aluminate of magnesium has the form of small trans 
parent crystals of a light yellow color, having the ap 
pearance of octahedra, but somewhat modified on the 


20 deg. C. is 4.1 rhis body 


angles. Their density a 


is harder than quartz, and its powder is of a light yel 


low color It is quite stable under ordinary conditions, 
but oxidizes easily when heated in air At a red heat 
} 


it gradually changes color to a dark brown, becoming 


somewhat lighter upon cooling. In oxygen ‘his oxida 
tion, which was before only superficial, is more rapid 
and takes place below a red heat Fluorine attacks it 
with incandescence at a red heat, but it is not acted 
upon by bromine, iodine or sulphur It is insoluble in 
hydrochloric acid, but is easily attacked by nitric and 
hydrofluoric acids, and especially by sulphurie acid 
Oxidizing agents, such as chlorate and nitrate of pot 
ash in fusion, and also the alkaline oxides or carbon- 
ates, decompose it easily 
Test of a Steel Road, 

The new steel trackway on Murray Street, between 
Broadway and Church Streets, New York city, was 
recently tested with a two-horse ashcart with a hop 
per body of sheet iron, the whole weighing 3,700 
pounds. Instead of a dynamometer a short ice balance 
was used It was found that the cart was started on 
the steel by a pull of 320 pounds The wheels were 
somewhat too wide for the track, so that it was dif 
ficult to keep them from binding on one side or the 
other against the flanges of the steel plates it was 
while they were thus bound that a pull of 320 pounds 
Was required to start the cart Later it was found 
that only 200 pounds was required After it had gath 
ered way, the cart was kept moving by an average pull 
of 100 pounds 

_ we 
The Current Supplement, 

The current SuprLeMenNt, No. 1410, is distinguished 

by the usual variety of articles on engineering, ele« 


trical and mechanical subjects rhe opening of the 


Assouan Dam is commemorated fittingly by a discus 


sion of its engineering features and by illustrations of 


its more prominent portion The English correspot 
dent of the Screntiric AMERICAN continue his discus 
sion of water-tube boiler rhe present installment 
deals with the British Stirling boiler Sir W. H. Bailey 
discourses in a scholarly way on the mechanical inven 
tors of Lancashire, England Irrigation” is the title 


of a copiously illustrated article on a matter which, to 
the western portion of the United States in particular, 
has been of immeasurable importance. The article de 
scribe painstakingly the best methods of irrigation 
which have been followed in tl ountry i I 
Jane continues his interesting fictitious naval battles 
>-+e-+ 

One of the latest lone-distance and high-speed ele 
tric railways is that from Seattle to Tacoma, which 
nto operation 


has recently been completed and put 


The power is furnished from the Snoqualmie Falls 


plant, which is thirty-one mil from Seattle rhe 
line is about thirty-four miles long, and the current 18 
transmitted outside of the cities at 7,500 volt and 
at substations distributed along the line, this alternat 


ing current drives motors direct-connected to direct 


current generators, which will ippl the third rail 
with current at 600 volts rhe third rail weighs about 
one hundred pound to the vard =. 3 expected to 
maintain an hourly service between the two cities 


} 


The trains will consist of two cars, as a rule The 


motor consist of a combination baggage and passen 
ger car about 42 feet long equipped with motors with 
an aggregated capacity of 500 horse power, and it is 


expected to make a speed of a mile a minute. 
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The Aerodrome, 





To the Editor of the Screntiric AMERICAN: 

The article on aerodromes by 8. D. Mott, in the 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1399, while con- 
taining some very ingenious ideas incorporated in the 
machine therein described, makes the following state. 
ments, which I believe are ill-founded, viz “In con- 
clusion, it must be acknowledged that this conception 
eliminates from the problem of manflight the con- 
fusing devices usually considered indispensable for 
maneuvering a so-called airship; . . Or, as it has 
been more scientifically stated by a practical, conser. 
vative engineer, one of the faculty of Columbia Univer- 
sity, ‘The plan of controlling the direction of the 
lifting components of your machine by shifting the 


center of gravity is sound.’ ”’ 





An examination of the drawin 28 leads me to believe 
that although if the aeroplanes were rigidly fixed to 
the body of the machine, including the circular ways 
of the operator’s seat, the center of gravity of the 
machine might be shifted, still, according to the con- 
struction of this machine, this is not the case It 
seems to me that the only effect of moving around on 
the circular ways would be to turn the whole body of 
the machine around the axis of the areoplanes, and 
that the operator would remain at the vertically lowest 
position, on the principle of a mouse in a wheel; or 
to give a comparison more nearly representing the 
conditions, it would be like a swimmer trying to climb 
up the side of an empty barrel in the water; the 
barrel would turn, and the swimmer sink to the lowest 
position and remain there 

Now, as the aeroplanes in this machine must neces- 
sarily have almost frictionless bearings, it seems to 
me that although you may pull the circular ways 
around, you cannot alter your relative position toward 
the line of flight, or raise if above the lowest vertical 
position 

Furthermore, I believe that unless a rudder of some 
kind is fixed to the machine, the machine would be 
absolutely unmanageable, being turned in every direc- 
tion by the wind, like a windmill or weathervane 

I would suggest to Mr. Mott that he might construct 
a much simpler machine on the same lines by the use 
of the marine turbine of Col. J. J. Astor, described in 
the ScrenTiIFic AMERICAN Of November 8, 1902, instead 
of the motive power he describes. 

F. McC., Mining Engineer. 
Mexico, December 10, 1902 
ee _ 

tricity on Plant Life, 





Effect of E 
To the Editor of the Screntiric AMERICAN: 

It has long been a matter of speculation with me 
just why a rain will help plants so much more than 
any form of artificial watering. The popular theory 
is that when water is applied to vegetation by the 
latter method, the heat of the sun causes a kind of 
steam to form, which scorches it This is obviously 
incorrect My own conclusion, which I reached some 
time ago, and which may, for all I know, be the ac 
cepted scientific explanation, is that rain stimulates 
the plants on which it falls because it is charged with 
electricity, and that the mere wetting of a plant has 
little effect on it 

A few weeks ago I was reading, in your journal, 
I believe, of an experiment that confirms my view, and 
incidentally suggests an idea, which, if carried into 
execution, might prove of immense value It appears 
that some experimenter passed a current through 
some pots in which plants were growing, with the 
effect that they showed a decided gain in size and 
fertility over those similarly situated, but not so 
treated The difference, if | remember aright, was 
forty per cent 

Now, why would it not do to apply water electrically 
charged to the vegetation, and thus simulate, as nearly 
as could be, nature’s method? The water could be 
placed in a vessel from which the electricity could not 
escape, an insulated barrel, for instance, or a_ pail 
bottomed with rubber or gla After the water was 
charged, it could be applied with the aid of an or- 
dinary rubber hose, with a non-conducting nozzle; and 
that would be all that was necessary 

Now, I am not an electrician, and have not the 
means of trying this experiment myself, but if some 
experimenter would follow my suggestion, I believe dis 
roveries of great practical value might be made 

Sypney C. HALey. 
Eustis, Fla., December 18, 1902 
>-+e-s> 

Within the past few months, the Rogers Locomotive 
Works at Paterson, N J have been enlarged by the 
two large tracts of land. On one of these 
other 


addition of 
a new erecting shop is being built, and the 
piece will be used for yard purposes principally, al- 
though some new buildings will be erected thereon. 
An imposing building for the construction of tenders 
will soon be under way, and extensions are being mad@ 


to the boiler and hammer shops. 
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Our Foreign Commerce, 

The figures of the foreign commerce of the United 
States during the eleven months ending with Novem- 
ber, which have just been completed by the Treasury 
Bureau of Statistics, indicate a phenomenal activity 
among the manufacturer ol he country and exporta 
tions quite a large a co ad be expected in view ofl 
the crop shortage of last eal The value of manu 


facturers materials imported into the United States 


during the eleven months ending with November this 
year is $407,603,599, again $353,417,288 in the corre 
sponding months of last year, and forms 46% per 
cent of the total imports, against 44 per cent of the 
total imports in the corresponding months of last year. 
Manufactures exported during the eleven months of 


1902 amount to $377,635,961, against $362,392,181 in 
the corresponding months of last year, and form 31.8 
per cent of the to.al, against 7.8 per cent of the total 
exports in the same months of 1901 rhe total im 
ports are $75,000,000 in excess of those for the corres 
ponding months of last year, and of this increase of 
$75,000,000, $54,000,000 was in the class “manufactur 
ers’ materials and the remainder manufactures and 
luxuries, articles of food and animals showing a reduc 
tion of $10,000,000, as compared with the importations 


during the corresponding months of last year 


Nearly all of the great articles required for use in 
manufacturing, with the single exception of india rub 
ber, show a marked increase in importations. Import 
tations of raw silk, for example, amount to $40,905,393 
in the eleven months of th year, against $35,411,000 


> 
in the corresponding period of 1901; hides and skins, 
$53,022,521, against $50,877,797 in the eleven months of 
last year; tin for use In manufacturing tin plate, 
$19,532,807, against $17,415,302 in the corresponding 
months of last year India rubber importations show 
a slight falling off, the total for eleven months being 
$22,568,786 this year, against $25,929,985 in the same 
months of last year 

The most striking increase n importations is in 
manufactures of iron and steel, which amount, for the 


eleven months, to $36,766,961 in value, against $18, 


267,677 in the corresponding months of last year, the 
value of the importations having thus more thap 
doubled this year as compared with last year Prac 


tically every item in the list of iron and steel manufac 


tures shows a marked increase rhe export figures of 
iron and steel manufactures show a reduction, the total 
exports for the eleven months being $90,136,024 this 
year, against $94,091,967 in the same months of last 


year and $119,604,848 in eleven months of 1900 

rhe total exportation of the eleven months falls 
$116,000,000 below that of the corresponding period of 
1901 This reduction occurs in agricultural products, 
of which the exportations duri1 the eleven months of 
this year fall $130,000,000 below those of last year, in 
dicating that in the other great classes, especially man 
ufactures, there is an increas This reduction of 
$130,000,000 in agricultural exports is due in part to 
the increased home demand, in part to the loss of a 
part of the corn crop of last year corn exportation 
having failen from $49,501,374 in eleven months of 
1901 to $6,745,151 in the corresponding months of this 
year. There is also a considerable reduction in the 
value of wheat exported, due to tl ict that last year’s 
exportations were exceptionally large 

—_—— >+e-<e 
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ital Aid in Improving Our Highways. 
The system in vogue in some Stat of appropriating 

Sums of money for road improvement in towns and 

villages, provided, the taxpayers of these places pay one 


half or other proportionate amount of the expense in 





volved, has been found to operate so wel) that the bill 
recently introduced in the H of Repre ntative 
Mr. Brownlow, for pul ) Na 
tional Bureau of R ( 
logical outcome t for a 
Bureau of Public Road ! e Department of Agricul 
ture, whose object shall be o instr t, assist, and co 
operate in the buildin ind improvement of the publi 
roads, at the discretion and under the rection of the 
Director of said Bureau, in h Sta counties, par 
ishe townships, and distri ! | ted States as 
shall be determined upon by iid DD rhe general 
policy of such Burea ha out, so far as 
may be, a uniform system of taxa for road purpose 
and a uniform metho if roa t! tior repall 
and maintenance th ! ‘ ted States, and to 
co-operate with any e or polit ision there 
of in the actual constr tior ermaner ] hway 
The new Burea j ‘ ‘ ‘ the general uper 
vision of the Secretary ol I o Nay 
a Director and suitable corps of ‘ il engineer 
field and road expert i ‘ I issistant in 
charge of the road materia ibora 1 petrographet 
and such other office Agel ind servant may be 
required for carrying out ne pro ons of the Act 
The bill provide in appropriation of $75,000 for ila 
ries and general expenses of the Bureau, and for the 


purpose of enabling the Director “to make inquiries 
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in regard to systems of road building and management 
throughout the United States; to make investigations 
and experiments in regard to the best methods of road 
making and the best kinds of road-making materials; 
to co-operate in the building of object-lesson roads in 
the several States; to employ local and special agents, 
clerks, assistants and other labor required in conducting 
experiments and collecting, digesting, reporting, and 
illustrating the results of such experiments; to inves 
tigate the chemical and physical character of road 
materials; to purchase necessary apparatus, materials, 
supplies, office and laboratory fixtures; to pay freight 
and express charges and traveling and other necessary 
expenses; to prepare, publish, and distribute bulletins 
and reports on the subject of road improvement; to en 
able him to instruct and assist in the building and 
improving of the public roads and highways in such 
States, parishes, counties, townships, and districts in 
the United States as shall determine to follow the 
plans and methods directed and determined upon by 
the Director of said Bureau; and to enable him to 
assist agricultural colleges and experiment stations in 
lisseminating information on the subject of improved 


roads 

Any State or political subdivision thereof, through 
its proper officers having jurisdiction of the public 
roads, may apply to the Director of the Bureau for co 
operation in the actual construction of a permanent 
improvement of any public highway within the State, 
by presenting an application accompanied by a prop 
erly certified resolution stating that the public interest 


demands _ the improvement of the highway de 


scribed therein but such description shall not 


include any portion of a highway within the 


boundaries of any city or incorporated village. 


The Director of said Bureau upon receipt of 


any such application, shall investigate and de- 
termine whether the highway or section thereof 
sought to be improved is of sufficient public importance 
to come within the purposes of this Act, taking into 
account the use, location, and value of such highway 
or section thereof for the purposes of common traffic 
and travel, and for the rural free delivery of mail by 
the United States Government, and after such investi 
gation shall certify his approval or disapproval of such 
application If he shall disapprove such application, 
he shall certify his reasons therefor to the public offi 
cer or officers making the application; but if he shall 
approve such application, he shall cause the highway 
or section thereof therein described to be mapped, 
both in outline and profile He shall indicate how 
much of said highway or section thereof may be im- 
proved by deviation from the existing lines whenever 
it shall be deemed of advantage to obtain a shorter or 
more direct road without lessening its usefulness, or 
wherever such deviation is of advantage by reason of 
lessened gradients. He shall also cause plans and speci 
fications of such highway or section thereof to be made 
for telford, macadam, or gravel roadway, or other suit 
able construction, taking into consideration climate, 
soil, and material to be had in the vicinity thereof and 
the extent and nature of the traffic likely to be upon 
the highway, specifying in his judgment the kind of 
road a wise economy demands. The improved or per 
manent roadway of all highways so. improved shall not 
be less than eight nor more than twenty-four feet in 
width, unless for special reasons it is required that it 
shall be of greater width. He shall, if requested by the 
application, include provisions for steel-plate or other 
flat-rail construction in double track.” 

Upon the completion of the maps, plans, and specifi 
cations, an estimate is to be made of the cost of con 
struction and submitted to the officials from whom the 


application for assistance proceeded These officials 


must then file a second application, confirming tt 


obtained, the applicants must secure thi 

In regard to the expense of the construction, the 
Federal government bears one-half of this. The other 
half may be divided between the applicants, the county, 
ind the State, if so desired, or may be borne by either 
alone An appropriation of $20,000,000 is asked for to 
cover the cost of construction, with the provision that 

» State shall receive a greater proportion of the total 


amount appropriated than its population bears to the 


population of the United State 
rhe results of governmental supervision in road con 


iction will in time be far-reaching and of vast im 


portanes \ scientific study of materials and methods 
of 1 building, aided by experience which will soon 

! to the most suitable construction for varying 
conditior of soil and traffic will enable the govern 
ment to build roads that will last indefinitely, if prop 
e! maintained The only weak point in the present 


bi seems to be, that no provision is made for such 
maintenance and keeping in repair of roads thus con 
tructed This, however, can be easily added, and 
doubtless will be before the bill:is passed With its 


passage, the construction of a splendid transcontinen- 
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tal highway will become a possibility which, let us 
hope, will be realized in the near future. 
ere soem 

Sociological Aspect of the Irrigation Problem, 

In a paper read before the American Association for 
the Advancement of Science, Mr. Guy E. Mitchell! 
stated that the reclamation of arid America through 
government construction of irrigation works will fur- 
nish for years to come an effective outlet for the in 
dustrious surplus population of our great cities. The 
irrigation sections of the West present almost idea! 
rural conditions The tendency is, where water is 
used for farming, to subdivide land into small indi 
vidual holdings, which gives to a community a pros 
perity and stability not found in larger farming dis- 
tricts, nor in cities. This is not a new idea But 
while this is being done, the people of the entire 
United States will become so educated in irrigation 
matters and irrigation methods that there will be a 
gradual spreading eastward of the irrigation idea. 
This will eventually result in the subdivision of 
great numbers of large eastern and southe » farms 
and plantations which are now farmed withou thought 
of artificial water supply, into smaller irrigated farms. 
Neve: a season goes by, even in the best watered dis- 
tricts of the rain belt, that there is not some pericd of 
plant growth where the judicious application of water 
would very greatly increase the yield, and in some 
years double and treble it. It takes only a year of ex 
cessive drought among e:itern farmers to get them 
talking about irrigation, but little comes of it for the 
reason that they are entirely unfamiliar with irriga- 
tion methods and have no idea how to go about the 
practice of supplementing the natural water supply. 
The irrigation, then, of the one hundred million acres 
of western plains and valleys, while it will create in- 
numerable small rural homes of five, ten, twenty or 
thirty acres each, will serve further to encourage sub 
division of larger areas in the East and South and tend 
to make the small farm and home a general rule 
throughout the entire country 

Under wise administration, arid America has a 
glorious future. With her countless small farms and 
rural homes, communities where people live in the 
open air, till the soil with their hands and yet enjoy 
the privileges and advantages of the city, she will 
prove the sheet anchor of the republic in any time of 
national peril; while from her will radiate eastward 
the same idea of the division of the large into small 
farms, and the utilization of the stream and the pond 
in making certain and increasing an oftentimes unre- 
liable crop. 

— —o se a 

Notes, 





The contract for replacing the great telescope that 
was destroyed by fire recently at the Yerkes Observa 
tory at Williams Bay, Wis., will probably be given to 
Prof. Jonn Brashear. Six months will be required to 
complete the work 

It is very doubtful whether the splendid work carried 
on at Ben Nevis will be continued. Want of funds 
threatened an interruption in the observations some 
years ago. Then Mr. Mackay Bernard, of Dunsinnan, 
came to the rescue. Since 1883 the Ben Nevis Observa 
tory and the Low-Level Observatory at Fort William, 
connected with it, have altogether cost £24,000, some of 
the observers giving their services for the cause; 
£17,000 were received by subscription. The Meteoro 
logical Council has allowed £100 yearly for the Ben 
Nevis Observatory, and, since 1890, £250 for the Fort 
William station. The dire rs were officially inform 
ed this summer that the latter sum would be stopped 

The Department of Vertebrate Paleontology of the 
\merican Museum of Natural History has come into 
Nhe first 


mp ‘ eton of mall dinosaur, which ha 


posse m of three specimens of rare interest 
been named “the bird catcher,” by reason of its apparent 
ability to run fast and its long, slender, grasping fore 
limbs rhe second specimen is the great Portheus mo 
lussus, secured by Charles H. Sternberg in Kansas in 
1900, The fish is 16 feet long, and is one of the moat 
striking specimens of a fossil to be found in any of the 
world’s museums rhe third exhibit is a superb pair 
of tusks of the great Klephas imperator, found last year 
in Texas. The tusks are 134% feet in length and about 
2 feet in circumference 

Floyd J. Metzger makes a preliminary announcement 
on a new method of separating thorium from ceriu 
He finds that from a 40 
ec solution, thorium Is precipitated quanti 


um and didymium ve 


cent alcohol 


lantha 


tatively oa the addition of fumaric acid, while no 
change is produced by that reagent in cold solutions of 
cerium, lanthanum or didymium When thorium | 
precipitated in this way in the presence of the above 
mentioned element traces of these are carried down 
with the thorium, but may be removed by a single 
reprecipitation \ number of other weak organic acids 
are being investigated in the same way, and several of 
these show interesting results Journ. Amer. Chem, 


Soc. 
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OPEN'NG OF THE FIRST SECTION OF THE PACIFIC 
CABLE 

4 J’acific cable which was, for many years, the 

dream of the late John W. Mackay, at length is near 


ing accomplishment opening of the first section 


from San Francisco t Honolulu having occurred on 
New Year's day The cable, when completed, will 
reach from San Francisco to Manila, in the Philippine 
islands, a distance of 6,912 miles 4 branch to Hong 
Kong, China, is contemplated late! rhe second sec 
tion Is to extend from Honolulu to the Midway Islands 


the third from the latter point to Guam, and the fourth 
from Guam to Manila Cable for the last three sec 


laid in order, now that the first has 


tions will soon 
been completed rhe total cost of the cable will ex 
eced $12,000,000 


Hey md the extreme depth met with in places, the 





-- 
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bed of the sea along the route of the cable presents 
no extraordinary difficulties to laying the cable, or to 
its subsequent maintenance. The most hazardous por- 
tion is that between San Francisco and Honolulu, 


where depressions of 5,160 and 5,269 fathoms have 
been encountered. This part of the route is extremely 
irregular in profile, and is marked by mountains of 
immense elevation and by valleys of great depth A 
level plain, with an average depth of 2,700 fathoms, 
extends all the way from Honolulu to the Midway 
Islands; the bottom being of soft mud and extremely 
favorable for cable laying. Toward Guam, an average 
of 3,200 fathoms is found Favorable conditions are 
maintained throughout the entire distance. The last 
section is similar in its profile to section 1, though the 
depth averages less, being from 1,400 to 2,700 fathoms 
The sea bed in this section is extremely irregular in 
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outline, with many reefs and depressions. From the 
central office in San Francisco to the ocean beach, a 
distance of 37,000 feet, the shore end of the cable is 
laid in an underground iron conduit 34 inches in diam- 
eter. Four independent wires, perfectly insulated, are 
inclosed in the iron conduit. The landing station at 
the shore is a plain, substantial structure, and contains, 
besides rooms for the operators, testing rooms for the 
necessary instruments. The sea cable itself is built 
around a core formed of copper wire insulated by 
gutta percha covering, around which layers of jute 
yarn are wound. This, in turn, is sheathed in small 
cables, each formed of several strands of steel wires. 
An outer covering of jute yarn, the whole saturated 
with a bituminous compound, binds together the con- 
ducting and protecting wires in one solid mass, thus 
forming the complete cable. 
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Notables at the Landing of the Pacific Cable. 




















~ Landing of the Pacific Cable. 


The Cable Ship “ Silvertown” Loaded with the San Francisce-Honolulu Cable 
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OPENING OF THE FIRST SECTION OF THE PACIFIC CABLE. 
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The first section of this new cable was opened late 
in the evening of January 1, when the splicing of the 
portion to the shore end on the island of 
was accomplished. The cable steamer “Sil 
after successfully laying the 2,400-odd miles 


deep sea 
Honolulu 
yertown,” 
of cable in the depths of the Pacific Ocean, was obliged 
to stand by for several days and wait for a sufficiently 
calm sea in which to lay the Honolulu shore 

end, before the final splicing could be made. 

The laying of the shore end on the island [ a 

was much more difficult because of the na 
ture of the bottom, on which are many coral 
reefs; and if a calm sea was necessary to 
accomplish this successfully on the sandy 
San Francisco shore, it was imperative on 
As the shore ends of 
difficult 
procedure being much 


the Hawaiian coast 
a cable are the most portions to 
lay, the method of 
the same, however, in every case, a brief 
account of the opening of this great enter- 
prise by the laying and christening of the 
San Francisco end of the new cable, will 
be of interest 

An attempt was made on Friday, De- 
cember 12, to bring the cable ashore, but 
this was frustrated by the strong currents 
and heavy surf breaking on the beach 

On Saturday, December 13, a piece of the 
cable, the total 
length of which is 
2.413 miles, was cut 
off and coiled up on 
the deck of a light 
draught steamer, the 
“Newsboy This 
piece used for the 
connection was 61, 


miles long As the 


“Silvertown” could 
not approach any 
nearer shore on ac 
heavy 


draught—28 feet—it 


count of her 


Was necessary to em 
ploy a smaller steam 
er for laying the first 
six miles of cable 
Soon after 5 


o'clock on Sunday 
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was dropped into the ocean, and a team of twelve 
horses began to haul it ashore. As the cable was paid 
out from the “Newsboy,” balloon buoys were attached 


to it at intervals of ten fathoms, seventeen of them 
intervening between the vessel and the line of 
breakers. 


Shortly before 10 o’clock Mr. Clarence Mackay, Mr. 
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already in position. Meanwhile the steamer “News 
boy” was making her way out to the cable 
ship “Silvertown,” paying out the 64% miles as she 
went. When all was paid out, the end was at- 
tached to an anchor buoy and dropped overboard 
till the “Silvertown” should be ready to pick it up 
and begin the work of splicing it to the main 

cable. It was past 6 o’clock in the evening 
before this work was finished and the “Sil- 








A Typical Pipe Line, and an Open Ditch for Conveying Oil to the Earthen 


Reservoir. 


vertown” had started on her voyage to the 
| Hawaiian Islands. At 8:55 P. M. a message 
from Mr. Benest to Mr. Mackay announced 
that all was well. During the whole trip, 
the cable was tested, night and day, in a 
cable hut built on the sand dunes about 
two blocks distant from the spot 
the cable was landed. 


where 
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OIL FIRES IN THE SOUTHWEST. 
BY DAY ALLEN WILLEY. 

Since the discovery of oil in large quan- 
tities in the Southwest several of the prin 
cipal districts have suffered great damage 
by fire, conflagrations being started by 
carelessness of employes of the oil com- 
panies as well as others, which have spread 
over an extensive territory and have proved 
very destructive to not only derricks but 

the pumping plants 








A Fire in the Spindle Top District 


and reservoirs. Sev- 
eral fires of unusual 


magnitude have oc- 
curred in the Spin- 
dle Top district, 


while a few months 
ago one of the larg- 
est wells in the Jen- 





nings, La. region 
caught fire, the 
flames only being 
extinguished after 
several weeks had 
elapsed from the 
time the fire 
started. 

T he conditions, 


especially in the 
Beaumont district, 








morning Decembe! 
14, the 


steamed out of San 


Newsboy” 
Francisco Harbor; 
and a little after 7, 


the anchor was 
dropped about half a 
mile to the south of 
Cliff 


about one-third of a 


House and 


mile from the ocean 


beach, to the west 
of the city of San 
Francisco rhe 





morning was bright 
and full of sunshine 
rolled 


and the surf 








in lazily in three 








Fighting the Jennings Oil Fire. 


lines, breaking gently A boat of the United States 


Life-Saving Service rowed out through the breakers, 


carrying a light line, one end of which was given to 


the “Newsboy.” This line was bent to a heavier line, 


to which the cable was attached At 9:15 A. M., the 
end of th 


cable, with a balloon buoy attached to it 


A Lake of Oil. 





The Great Higgins Reservoir in the Beaumont District. 


ee are such that the 
= utmost precaution 
must be taken, ow- 
ing to the highly 
inflammable charac 
ter of the plants, 
also to the fact that 
much of the soil is 
literally saturated 
with oil. At present 
it is estimated that 
about 220 wells are 
being 
Spindle 
fully 
many 
been 


operated at 
Top but 
three times as 





derricks have 


erected, some 
of them so close to 


gether that the end 








HOW OIL FIRES ARE EXTINGUISHED. 


Gage, the Governor of the State, his daughter, and 
beach, and the end of the cable was 
Miss 
Gage then christened the cable, dedicating it to the 
Mackay. The end which had 
just been brought ashore was then spliced to the end 


others reached the 


dragged out of the ocean on to the sand, and 


memory of Mr. John W 





Boilers Used at the Jennings Fire, Showing Connections with the Pipe Lines. 





of one framework almost touches another. The area 
of Spindle Top is comparatively small, and for two 
years oil has been secured through a natural flow and 
by pumping. When the gushers were first brought in, 
it will be remembered that so much enthusiasm was 
manifested over the great yield that some were allowed 
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to discharge their contents into the air merely in order 


to allow people to witness the spectacular lisplay, 
which attracted crowds from the vicinity and adver 
tised the region throughout the country It would be 
impossible to estimate the immense quantity of oil 
which was wasted in this way, for uo effort whatever 
was made to force the supply into tanks or even earthen 
reservoirs. It spread over the surface of the ground, 
filling the natural depressions in the prairie and even 
covering the beds of streams in the vicinity It was 
stated that some of the great wells, like the Lucas 
gusher, flowed fully 50,000 barrels in 24 hours, but as 
there was no means of gaging the flow, these statistics 
are merely guesswork There is no doubt, however, as 
to the enormous quantity which was wasted, probably 
aggregating over a million barrels 

After the flow had been controlled and the work of 
providing storage for the fluid .was under way, months 
elapsed before sufficient reservoir capacity was afforded 
to provide for the yield, while the pipe lines to the 
seacoast were not finished until nearly a year after the 
discovery of the Spindle Top fleld. Not only were large 
tanks of sheet metal constructed, but reservoirs dug 
in the prairie and surrounded with merely earthen em 
bankments to keep the oil from escaping. While some 
of these were served by pipe lines, a very large quan 
tity of the oil was conveyed to them through narrow 
trenches dug in the prairie, ranging from a foot to four 
and five feet in width and from two to six feet in depth 
They were not completely filled with oil, but such a 
proportion of the overflow from the wells was diverted 
to them that the quantity conveyed in these ditches at 
times was far more than that carried by the pipe lines 
One of the earth reservoirs, known as the “Higgins,” 
covered several acres in extent, and in fact was a lake 
of oll, in some places being nearly twenty feet in depth, 
while tanks were built ranging from 1,000 barrels 
upward 

Such has been the abundant yield of the fluid that 
gross carelessness has prevailed, especially in the Spin 
die Top district, in husbanding the supply Much of 
the oil has escaped through leaks in the trenches; the 
pipes have frequently burst, discharging their contents 
over a large area, while many of the tanks have been 
so hastily constructed that they were not tight In 
short, the oil has saturated everything, and merely the 
flame of a match thrown upon the ground has been 
sufficient, in several instances, to start disastrous fires 
The first great fire in the Texas fleld is said by people 
in the vicinity to have been caused by a man going 
into a settling tank with a lighted lantern, the door 
by which the wick was ignited being carelessly left 
open The flames coming in contact with vapor in the 
tank caused an explosion which immediately set fire to 
the interior Another explosion threw burning oil 
against several derricks, which ignited, according to 
the statements of spectators, as if composed of tinder 
Sparks were carried to a 4,000-barrel reservoir, which, 
in a few hours, was reduced to a mass of twisted metal 
This fire practically destroyed property covering ten 
acres of the most valuable territory, and raged for two 
weeks The greatest fire in the history of the Texas 
field was undoubtedly that in what is known as the 
Hoge-Swayne tract, which occurred in September last 
At one time aifty wells were ablaze, and over one hun 
dred derricks were destroyed, while twenty workmen 
employed in the vicinity lost their lives before they had 
time to eacape 

The great damage done by the first oil fires in the 
Southwest was in a measure due to the ignorance of 
the best means of fighting them At first water was 
tried, but it merely made matters worse by spreading 
the burning liquid, having no effect whatever in extin 
guishing it. Then earth was used to confine the flames 
to a certain district. The “Ten-acre fire,” as it is still 
called, was finally confined in this manner, several hun 
dred men throwing up a bank of earth about the 
burning area which kept it from spreading to other 
portions, and finally the fire became exhausted for 
want of material on which to feed, when the embers 
were smothered by shoveling earth upon them. Soon 
after the driiling of the first gushers at Spindle Top 
fire broke out during an exhibition near one of the 
small derricks Fortunately it was extinguished by 
the spectators, who realized the great danger, and not 
only threw earth upon it but in some instances stamped 
it out with coats and blankets 

In recent attempts at fire fighting in Texas and Louis 
liana, however, steam has been used to good effect, 
and it appears to be the only effective means of extin 
guishing oil flames, as the earth is useless except after 
the fire has died down sufficiently to allow the shovel- 
ers to approach closely to the burning area. It was 
first tried near Beaumont by John Ennis of that city, 
the steam being applied through an iron pipe hastily 
laid and connected with the boiler of a portable engine 
removed to a safe distance from the fire. After the 
Jennings fire had raged for over two weeks Mr. Ennis 
was sent for to plan some means of extinguishing it, 
for, on account of the quantity of oi] in the burning 
wells, it threatened to continue indefinitely. The near 
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est towns were searched for boilers which could be 
brought to the location, and twelve were secured in 
all, ranging from 20 to 30 horse power. They were 
set up in a semi-circle and a group of three or four 
connected to lines of iron pipes, which were laid to 
points as near the burning area as the men could ven- 
ture in safety. Then fires were lighted in the furnaces 
and a full head of steam generated, which was turned 
upon the flames in jets. One group of boilers was con- 
tinually held in reserve, so that its jet could be used 
when it wee necessary to suspend operations in another 
group. In this way steam was continually applied to 
the fire for several days until the flames were so 
reduced in volume that they could be smothered with 
earth. Since then steam has been used in a number 
of instances, but in the Jennings fire the horse power 
of the combined boilers was far greater than in any 
other case 
>? —- 
ARE THE SENSES OF THE LOWER ANIMALS SUPERIOR 
TO OURS? 
BY J. CARTER BEARD 
It will at once be recognized that as we can possess 


no other knowledge of external things than that 





Head of Bat (Mormopos biainvilli) showing peculiar sense organs. 








ys 


Upper figure.—Grasshopper, whose ear is in his foreleg. Middle figure.— 
Ear of grasshopper, showing thigh and part of the tibia containing the 
ear, Lower figure Tibia of ant, showing an organ of hearing analo- 
gous to that of the grasshopper, but formed to hear sounds inaudible 


to the human ear 





Male and Female Mason Bee, marked with a drop of white paint for 
identification, 


founded upon the reports which our five senses elect 
to bring us, our information must necessarily be 
bounded by their limitations. 

But, although we cannot have any true or adequate 
conception of sense discernments belonging to regions 
beyond the powers and jurisdiction of our own percep- 
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4 
tive faculties, we know that such regions exist, and 
it is demonstrable that they are, in certain cases, to a 
greater or lesser extent, accessible to many of the 
lower animals. 

It is not easy perhaps to appreciate, in any just de- 
gree, the imperfectness of the few faculties we possess 
of perceiving external things, until a comparison is 
made between them and the perceptive capacities de- 
veloped in other animals. 

A multitude of living creatures, far below us in the 
scale of animated existence, might justly consider our 
senses, as contrasted with those they themselves 
possess, the veriest rudiments of such powers; an 
osprey, for example, which from the height of more 
than a hundred feet discerns beneath the wind-rough- 
ened water fishes no larger than the palm of a man’s 
hand, and accurately measures with its eyes the dis- 
tance its quarry swims beneath the surface; a barn 
owl, which chases and captures in the dark, bats 
whose irregular flight your eyes can hardly follow in 
the early twilight, would doubtless, could it compare 
our power of vision with its own, appraise it at so 
low a rate it might be scarcely worthy of the name; a 
bat, whose wonderfully constructed microphonic ears, 
nerve-netted wings, and strange foliated face organs, 
enable it, without coming in contact with the objects 
shrouded in utter darkness, to perceive and avoid them 
in its flight, must necessarily, could it know the extent 
of our powers of hearing and of our tactile sense, con- 
sider them extremely deficient; or a dog, which can un- 
erringly select by its sense of smell any one particular 
duck out of a hundred, were he able to contrast the 
olfactory capacities of men with those of dogs, might 
have reason to pronounce the former almost entirely 
lacking 

The careful study of the sense organs of the lower 
animals and of the functional power and character of 
such organs, which has now been carried on for a 
number of years, has arrived at results that are not 
only very interesting in themselves, but which form 
extremely valuable and important data in the sciences 
of comparative physiology and psychology. 

There is a wonderful analogy between the way in 
which waves of sound affect the ear and the way waves 
of light affect the eye. A ray of sunlight shining through 
a prism, and separated into the succession of colors 
called the spectrum, is only visible in part to human 
vision. Below the red at one end, and above the violet 
at the other, as we all know, are rays which are in- 
visible to us 

The lowest tones audible to us correspond to the 
red end of the spectrum. Like the waves of light 
which constitute the red rays, those which fall upon 
our ears as the deepest are the slowest, while notes 
answering to the rapid, luminous vibrations composing 
the violet rays, are the lightest and shrillest the ear 
can distinguish The possibilities of human color 
vision are limited to the seven rays of the spectrum, 
and those of human hearing to sound waves of between 
thirty (the slowest the ear can distinguish) to fofty- 
five thousand to the second. Beyond these limits we 
are blind and deaf to sensations, of the existence of 
which, although our eyes and our ears are not of a 
nature to distinguish them, there can be no doubt. 

A series of experiments was made, several years ago, 
with light of different wave-lengths on ants, to dis- 
cover, if possible, whether or not the limits of vision in 
these insects were the same as in ourselves. After a 
number of observations demonstrating the fact that 
ants are sensitive to the ultra-violet rays which lie 
beyond the range of our vision, the question arose how 
two media, identical in color to our eyes, but one of 
which transmitted and the other intercepted the ultra 
violet rays, would affect the ants. A solution of iodine 
in bisulphide of carbon, and also one of roseine, car- 
mine and indigo, combined in such proportions as to 
produce the same shade of the same color as the 
former, were prepared. To human sight the two liquid 
solutions were identical; but, in point of fact, the ultra- 
violet rays, shut out by the bisulphide mixture, passed 
freely through the other. Exactly equal quantities of 
these solutions in flat-sided glass bottles of the 
Same size and shape were placed over a nest of the 
European black ant (Formica fusca). In no less 
than twenty observations the ants showed so decisively 
a power of discriminating between the two, and so 
decided a partiality for gathering under the bottle 
which shaded them from the ultra-violet rays, that no 
doubt remains that a radical difference between the 
tw. solutions was recognized and sensibly felt by 
them, 

This series of experiments, taken in connection with 
many previously made and described, shows conclu- 
sively that the limits of vision in ants are not the 
same as in ourselves. 

Now as every ray of homogeneous light is seen as a 
separate color, rays of light beyond the violet must re- 
veal to ants a color differing from any we know, as 
these differ among themselves, a color of which we can 
form no conception. 

Again, as the combination of all the colored rays 
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visible to us in the spectrum makes our white light 


ijt must necessarily vary from the white light seen by 
these insects, because it wants the supplementary color 


which they are, but we are not, able to perceive; and 
as there are few objects in nature in which the blend 
occur, it is evident that 
primitive 


must obtain radically 


ing of several colors does not 


py adding another to the three color ele- 


ments, red, blue and yellow, we 
different color effects than any we have ever seen, and 


that this must make objects look very different to ants 


Scientific American 


will be the main feature of the new wing of the For- 


estry Hall. Prof. H. C. Bumpus, Curator of the de- 


partment, has illustrated the life-history of the tree 
in a striking and unique manner, by placing tags 
marking every hundred years of growth, which is 


estimated from the cross-section concentric rings. In 
addition the great events and happenings in geology 
and other sciences are likewise recorded in these rings 
The tree began to grow 550 A. D., and was 13 feet in 
diameter when Columbus reached our shores. Some of 
the trees in the same vicinity are said to be from five 


: the jaws. 
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The wedges are split at the thin ends so 
that they may be bent outward to prevent accidental 
disarrangement. It will be noticed that the act of 
driving in the wedge results not only in an expansion 
of the fastening device in its socket, but also in a 
downward pull of the jaws which serves to clamp the 
rail down on the tie. These fastening devices are illus 
trated as short pieces not much longer than the width 
of the rib on the tie if desired, they may 
be made sufficiently long to engage in opposite open- 
ings or opposite ribs. 


rail fastened in place and 


However, 


Obviously by this invention, a 


may be quickly very 





from what they do to us 
Many insects, unable to produce sounds which 
we can distinguish, possess nevertheless sound- 


‘oducing apparatus ant elaborate organs 
pro t nd elaborat yrgans of 


hearing analogous to those belonging to other and 
capable of making 
that a number of 


in general larger species, quite 


themselves heard. It is certain 


species of animals hear sounds that we cannot 
heal 
Arthropods in general are indifferent to ordinary 
sounds It is possible the compass of hearing 
possessed by some animals lies in the range of air 
vibrations above our own, that they can hear no 
sounds as low as the highest note that is audible 
to us, aS we can hear none as high as the lowest 
that is audible to them , 
But it is without doubt the sense of smell, if 


believe that all the phenomena 


belong to it, which 


indeed we may 


credited to this sense properly 
greatest insects 


attains its among 


N. S. Shaler, of 


development 
Harvard 











little packing will be required at the outer sides 
of the tie. To reduce noise a block of wood may 
be placed between the rail and the tie. The fast- 
ening thus arranged combines great strength and 
elasticity and is practically indestructible. No 
spreading of the rails can occur. In 
show a the 
sisting of two jaws connected at the bottom by a 
cross-piece. 


Fig. 3 we 
modification of fastening device con- 
The jaws are held and slightly spread 
by means of a wedge arranged between them and 
forced down by a bolt passing through the tie. 
écininte! ee 
Uses for KRawhide, 


odd 
It was the great packing and killing houses of 
Chicago which helped to bring about the present 
uses of rawhide, says the New York Sun 
Rawhide is a form of leather in which the cur- 
ing process stops far short of destroying the life 








Professor University, as 


serts that a female gypsy moth (Ocneria dispar) 


imper- 
males 
Albrecht 
that a 


will, by an odor so subtile as to be 
from 
Bethe, 


moth 


ceptible to human olfactories attract 


the distance of about a mile away.” 


the German entomologist, states male 


(species not stated) has been known to locate a 
female several miles distant Prof. Jordan, president 
of the Leland Stanford, Jr., University, writes: “In the 
insectory a few years ago, a few females of the beau 
tiful Promethia moth (Callosamia promethia) were in 
closed in a box which was kept inside of the insectory 
building. No males had been seen about the insectory 
nor in its immediate vicinity, although they had been 
sought for by collectors. A few hours after the begin 
ning of the captivity of the female moths, there were 
forty male Promethias fluttering about over the glass 
roof of the insectory They could not see the females 
yet had discovered their presence in the building 

The sense of smell is most nearly allied to that of taste 
Hearing and seeing depend upon nerve responses to 
vibrations in the air and in the ether In order to 
taste a substance, it has to be wholly or partially dis 


solved; in order to smell a substance, it must encounter 


the olfactory organs as a vapor an emanation, a 


cloud of particles arising from odoriferous mat 
ter An 


odorous substance can be readily in 


closed so that little, if any, odor escapes 

Now in the first instance adduced, a cloud of 
imperceptible odor arising from an odor-pro 
ducing organ, situated somewhere about the 
body of a little insect an inch long, spreads on 
every side for “about a mile at least, and is 
dense enough at that distance to affect the 
sensory organs of the male moth 

In the second instance adduced, the cloud 


extends to the distance of several miles without 
losing its virtue; and in the third, it not only 
penetrates through the box in which the female 
insect is kept inclosed, but also the glass root 
of the insectory and extending outward to an 
unknown distance, mingled with, perhaps, as 
many as a million stronger odors, meets the 
niale moths, which are able to differentiate it 


from all others, and to know the exact direction 


from which it comes 

Many animals can follow a ‘ trail left 
by another upon the rface o nd; but 
to follow unerri! to some point in 
space, from whi arises, an odor extending 
indefinably in every direction in the air, is a 


very different proposition 
438 aa 


ONE OF THE LARGES! TREES IN THE WORLD. 


BY WALTER I BEA*SI 

The American Museum of Natural History 
has now on exhibition one of the largest sec 
tions of a tree ever brought from a forest. The 
fast passing away of the big trees, the majestic 
relics of the forest primeval and prehistoric 
times, due to the ax of the mmercial lumber 
man apidly going on, and it will only be a question 
of time when all save those in government and State 
reservation groves will be « down Recently the 
government sent an expert forester and secured a 


magnificent cut from one of the giant Sequoias of the 


King’s River area, Southern California The tree 
stood over 300 feet in height, and measured 90 feet at 
the base. A section 20 feet above ground was obtained 


4 feet weighing 50 tons. The diameter of 


the block is a little over 18 feet, and its circumference 
Measures 56 feet. The specimen is highly polished and 


thick and 


RAILWAY TIE AND FASTENING. 


to eight thousand years old Forest experts have 


estimated that a tree of this size contains 750,000 feet 


of lumber, which being cut into telegraph poles 8 and 


9 at the base and 4 and 5 at the top, and 24 feet high, 
would make one pole forty miles long, or enough to 
supply a telegraph line from Kansas City to Chicago 
— —>+-¢ +o » 
RAILWAY TIE AND FASTENING 
A new steel tie that may be readily formed by roll 
ing and then drop-forged into shape, is illustrated in 
the accompanying engraving. The tie is adapted to be 
used in connection with a very simple device, by means 
of which the rails may be quickly and securely fast 
ened 4 patent for this invention has just been 
granted to Mr. G. W. Schellenbach, of Joplin, Mo 
The tie has the shape of an inverted trough, so that 
dirt or ballast may be packed underneath the same 
On the top of the tie along opposite sides are ribs pro 


vided each with an opening to receive the fastening 
device The opposite walls of these openings are 
undercut, and the fastening devices consist of two 





SECTION OF ONE OF THE LARGEST TREES ON RECORD. 


jaw portions having the outer sides of their bases 





nelined with the inclined walls of the open 
Ing These jaws have shoulder portions for engaging 
on the pper face of the rib The outer sides of the 
jaws are made hook-shaped to engage the base flanges 


of the rails. Of course, only one jaw of a pair will be 


vith the rail, but it is preferred to make the 


engaged 


two ‘a’ of similar shape, so that should one become 
worr the device may be turned and the other jaw 
eng: ged with the rail After placing the fastening 


devices in the openings, wedges are forced in between 


of the material The result of this treatment 
is a product remarkable for toughness, durability, 
tensile strength and pliancy. It is used for belt- 
hydraulic laces of various kinds, 
mauls and mallets, 
trunks, saddles and artificial limbs 


ing, 
pinion 
flynets 


rope, packing, 


wheels, washers, harness, 

Rawhide rope is handsome and astonishingly strong, 
besides having great power of resistance when exposed 
to the the a little distance it 
white and clean new hempen rope. It 


action of weather. At 


looks like very 
is delightfully supple, and once tied it holds for a life 
The cost of such rope puts it beyond the reach 


it is the 


time 


of most consumers, yet for some purposes 


cheapest material that can be used 
It costs from 10 or 12 cents to more than $2.75 a foot, 
to diameter and quality. The cheapest is 


about a quarter of an inch in diameter; the most expen 


according 
sive, save that made to order in special sizes, is two 
inches diameter. It is largely used for 
transmission of the line 
Only a close ex 


and a quarter 


the power, especially where 


of transmission is long and indirect 

amination brings to light the points where strands are 

joined, and splicings are so made that they show no 
change in the diameter of the rope 

One of the most curious applications of rawhide is to 

the manufacture of pinion wheels for the trans 

Such 


steel, but 


wheels are 
the 
hard and tough to serve 
The 


noiseless, and they 


power usually 


mission of 
i rawhide can be 


made of iron or 
made sufficiently rigid 
all the purposes of metal in such articles 
rawhide pinions are almost 
little 
use is in the gear of friction wheels 

Mallets and 
variety of 


require lubrication. A somewhat similar 
rawhide are used fona 
The 


handle; 


mauls of 
manufacturing 
hide the 


wooden or metallic 


purposes in 
entirely of 
the latter have a 


former are save 


base with 


a tawhide face. Hammers with rawhide faces 


are also made 
The old-fashioned 
hide” of 


rawhide whips, the “cow 


many a social and political row, are 


made in several forms, as are blacksnake whips 
of the same material, rawhide lashes, and 
Rawhide 
though 


min 


ers’ whips lariats are also manufac- 


time when 
They 


according to 


tured there was a every 


plainsman made his cost from 15 


foot 


own 
to 20 


and 
of the 


cents a diameter 


form of pleat They are rarely seen east 


Mississippi save in the factories 
++Ore- 

In order to determine the density of the earth, 
President F. W. McNair, of the Michigan Col 
lege of Mines, and Major John F. Hayford, of 
the U. S will con 
duct experiments at the Tamarack mine, which 


Coast and Geodetic Survey 


is particularly well fitted for this purpose, since 


its shaft is one of the deepest in the world, 
penetrating to a depth of 4,550 feet in strata 

of uniform density The density of the earth 

is largely a matter of scientific conjecture. It 

, has been computed by formule based on New 
ton’s laws of gravitation It is true that Sir George 
Biddel Airy, the British Astronomer Royal, computed 
the earth’s density from experiments which he carried 
on at a Welsh colliery, but the figures which he ob- 


tained varied so much from those based on the form- 


ule# that they have not been generally accepted 
>-e-> 
The Rome-Paris telephone line was opened to the 
public in the beginning of December The trials 


were most successful. The line is 


Europe, covering as it does 1,000 miles, 


the longest in 
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wn or METAL (= 
Workerss* 


Without Steam Power should 

ase our Foot and Hand Power 

Machinery. Send for Catalogues 
A --Wood-working Machinery, 
B—Lathes, etc. 

SENECA FALLS MPG. CO. 

69” Water St., scneca Falls, N.Y, 






MACHINE SHOP OUTF/TS. 
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WireCloth, WireLath, 





Electrically-Welded 
Wire Fabrics 


end Perforated Metal 


Manufa 
aren WIRE CLOTH COMPANY, 


TON New Y 


FOR LIGHT AND MEDIUM WORK 


~_B. _. BARNES 


pt Det 








of all 
Kinds 


CLINTON, MASS. 


RK San Francis 





‘ 1 built. up to date. The 
ywer is st ' ~~ puositive—the 
neg ge of speeds 
ni 1 to Sine h. Read 
ng matter on request 


B. F. BARNES COMPANY, 


-WE GIVE TIME 


Rockford, Ill. 










As ve that OYPHERS 
Teét'wa ORS pr e better re- 

ye rmachiner The 
guarar rot tory ney 
allt * Writ ef OF 196 page | 


No. 
14 “How to Make Money With Pou! try 
and Incubators.’ y covers the sub- 
10 cents for postage 


ject. ; k free. 
Cyphers Incubator Company, 
Buffalo, N.Y. Chieago, Ill. Boston, Mass, New York,N.¥. 











SEBASTIAN-CLARK 
MACHINERY COMPANY 


Tools, Dies and Novelties 


Experimental Work « 
MAKE AUTOMOBILES TO ORDER 
1606 & 1608 N. Broadway, St. Louis, Mo. 


ARTESIAN 


Wells, Oil and Gas Wells drilled 
by contract to any depth from” 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
m quired to dill and completes 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet 
Write us stating exactly what 
is required and send for illus- 
trated catalogue Address 
PIERCE WELL ENGINEERING AND SUPPLY CO, 
136 LIBERTY STREET. New Youk, U.S. A. 


The Perfection of Pipe Threading 


is admitted to be reached when our 
No. 9% PLPE THREADING 
MACHINE 
is used. As a hand machine it is the 
only one known that will cut and thread 
an 3 inch pipe with ease and satisfac 
One valuable feature is, that it 
» arbitrary lead screw for cotere 
a ng styie or D ¥- of thread to be 


“DHE MERRELL, Ritite co. 
501 Curtiss St., Toledo, Ohio. 
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Howard Two and Four Cycle 
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AND 
AUTOMOBILE 
MOTORS 
Write for Cat. 
Grant Ferris Co. 

N. Y. 
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Queen Transits and Levels 


High Grade Instruments with the Latest re 
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ematteal ata- 

gue on ap- 

AND DRAFTSMEN'S bemaate 
Optical and Scientific 

lustrument Works, 

1010 Chestnut St., 





160 page En 

& ineering 
atalogue on 

—— ation 


ENGINEERS 


QUEEN & CO., 


59 Fifth Ave., New York 


GAS ENGINE 


IGNITERS : 





Phila 





Price, 
$15.00 












LATEST TYPE. BEST MADE 
For M Stationary 
The Carlisle A 


Finch Co.. 


SUPERIOR 
FOR 


HoigTiNG 


SRODERICK 4LASCOM ROPE £0. 
T LOUES, MO. 





D C HOLDEN 
ESTATE TRUST BLDG, PHILA, PA 


LED ICE MACHINES 


REAL 


REGEALED 












































Cigar holder and ash receiver, J. C. D. Ross 7 si | 
Clamp applicable as a clothes peg. 8. T. 
a - onttene Ti 
Clay or other. tosoluble materials, treating, 
M. W. Phillips e . 
Clock, electric, M. Fischer ve 
Clothes line holder, A. K. Rosenbeck 
Clothes pin, A. McKee 
Clothes pin, J. W. Tillman 
Coal, etc., apparatus for handling, J. ¢ “amp 
bell 7 717,162 
Coating irregular surfs 717,495 
Covk,. float operated, 717,018 
Coffin lining, metallic, . $17,391 
Coin controlled case ete A. 
Cammann 716,865 
Coke oven unloading mechanism, G H 
McCracken 
Conveyor, J. Allen a3 
Cooking apparatus, steam, H. Sieling 3 
Corn gathering and husking machine, A 3 
Asper { | 
Corn busking and fodder shredding machine, | 
B. H. Lawter iD 
Corn husking and stalk utting machine, J 
Kolling, il 
Corset clasp, E. M. Brigham 
Cover bess isembling device for fo 
o, M. Van den Heuvel 
( ( Taylor 
( r discharging, ¢ I Taylor 
( ( tirbanks 
( r is M. J. Maloof 
( J. Reid, Jt 
( protective device, W \. Taylor 
Curt ts, means r transforming alternat 
i I Voodbridge 
Currents, transforming alternating J I 
Woodbridge 
Currycomb or card clea ( I Flander 
Cushion machin a Lind 
Cut out, J Howell 
Decoupling attachment, I Boivit 
Delivery mechanism, H. A. W. Wood 
Detector See Electric circuit ground det 
Dish cloth, chain, C. D t 
Display case, folding, ¢ Morris 4 
Display rack, W. H. Blandin 17,157 
Door for banks, etc trap, J. W. Castleman 717,16 “ 
Door lock, sliding, | J. Hanrahan 716,890 
Drawer for bins, J. M , 717 
Drilling device I A Lb 
Drilling machine R. W ) 716,884 
Drip pan indicator device, F. EB. Wiesner 717,309 
1 handle attachment, Ff ‘ Avery 717,31 
apparatus, J. O. Obermaier 716,$ 
adjustAble Ww D. Rundlet 717,28 
test J Carlen 71 
battery H. Halsey 717,304, 71 
Electric cireuit ground detector I ( 
rad 
Electric conduits, making, A. M. Lougee 
Electrie currents distributing E Arnold 
t al 
Electric urrents yenerating independent 
I Arnold et al 
Electric elevat F. J. Sprague 
Electric xchang system automatic Ww 
R. Binkley 
Electr mneters. frequency-compensatin 
means f G. Davis 71 
Electr mot ntroller, H. R. Stuart 71 
Electric osefllat tuned, J. 8. Ston 71 
Electr rding instrument, Fish & Cox 71 
Electric switch, W. M. Brown 71 
Elect time switch, W. B. ¢ 71 
Electrical distribution, J. S. St 71 
Electrical distribution system 
witeh, H. Lomax 
mete P. Ronget 
J J. Slevin 
cars lifts, safety 
Menzies 
Ellipsograph, E. N. Dart 


Engine, 






































“" | The Ober Mfg. Co.,10 Bell St., 














717,517 
ac , H. Hill 717,001 
Engines, electrical igniter r gas, 
Stoddard 
Envelope Rittenhouse 
Escapement motion, W J. Shortill 
Evaporating distiller’s residues ipparatus 
r J M J. Thierry 
wk & Maschke } 
McDaniel } 
Galipeau 5 
Mund 
ing, W Burrows 
S. Huntingtor 
Bowshber 
ter, H. Atkins 
iW Hute hings 
elegraph pole, I. M. Warner | 
& ¢ BE. Porter 716,934 | 
I g molded articles | 
, 717,000 
File bind ba Kell 717,412 
File or drawer for ird indexes, IT i 
Yawman 717,490 
Filter J \ Davidsor 716,989 
Filter oll Maranville & Warder TUT, 1 
Filtering r cleaning plant wate wm. ¢ 
Schlichter 717,082 
Fire alarm box keys, keeper for, ¢ BE. Gib 
son 717,188 
Firearm head-rest, Marsland & Gaut 717.011 
Firearm sight, R. H. Smith 717,204 
Fire extinguishing tube, dry compound, A 
T. R. Hopper 717,20 
Fire lighter or like blocks into solutions 
dipping, E. Pollard 717,449 
Fire shield rtable k Db. Cundell 717,17 
Fires in ofl tanks, means for extinguishing 
Ww , l 716,885 
sealer J J 717,408 
1 hee Ww iH ry 717,20 
i 4 I Marsters 717,257 
Flasher automat electromagnette I’ I 
Oswald 
Flashin s f 
t | S 
Fl g | 
Fl 
I l Hus 
bosh plate, blast, J. ¢ Met und is 
for burning powdered fuel W 
stlake 7 an 
for glowing molds for 8 
if Elmavist 
Furnace grate sectiona I I Jones 
Furnace hearth, H. Schwiet 
ae. J W Thom psor 
ame and puzzle block t. W. Mansfield 
Game apparatus, Sievers & Keppler 
Game apparatus, BE. 8. Ellis 
Garme nt holder and trousers stretel u 
bined, F B Walter 
Garment supporter I Wert! 
Garment supporter I Wolft 
Garments, et« fastener for A. H. Faull 
ner 
Gas burner Ss lra l 
Gi generator t ne, J. D. Forsytl 
as generat ‘ A. S. Phelps, Jr 
generator ' l G } I Cell 
igniter Hw. I 
fT y Malot ck Tugel 
R Peabod 
t itus, ¢ A. Bror 
(y atta « 
Gasoline engi B. 3 
Gear hangeab! ! t 
Gea t a8 I 
tr v alole ! ' ? 
‘ v abl | td 
Glase 1 stre ‘ 
f ire ' 
and ma Ht. ot Notter 
din smoothing ind =o pelishing 
paratus plate I Bagnal 716,981 


(Continued on page 80) 





THE MIET7 & WEISS KEROSENE ¢ 


“~~ OHP. and GAS ENGINE | { 
burns Kb ap hte wp Nhe 


The CuPPERCLIP 


Its triangular shape prey 
three ti mes 











Send for afer than gw Automat ae ant gives 
Catalogue. simple, reliabi Ne electric ba the ec pa ity of any other Clip for 
tery or flay sed. Port rey y attaching papers together. 

tio Belted or dire on i 
ay mao for | . ctr lah P ny " ae Best & Cheapest. All Stationers. 
Sees Se Dene O88 CLIPPER MFG. CO., 


New Vork, 
U.S. 


pow y “pur 
MIE 





ort St. “New Yore 
\DOPTED BY 
a. GOVERNME NT; 
ar 


BRASS OR STEKL 
For free samples and information write to ua. 
Wighe mt —— . 


ye A told “Medal. } 
Gold Medal, “bharieston, 5. C., E 





JUST PUBLISHED 
HARDENING, 
TEMPERING, 
ANNEALING 








ter and so strong An 
No chance for shaft 
e wheel to quiver in an 





ENGINE, 





aL bebconmeaein 

t M, I ‘ery and 

gines 4 8 and 12h. p 

Olas Motor Warks, FORGING OF STEEL 
River St., Lansing, Mich By JOSEPH V. WOOLWORTH 


Author of *‘DIES, Their Construction and Use."’ 





A Universal Rotary 
Pocket Measure 


It is the only practical al 


Octavo 280 pages. 20 IMMustrations Bound in Cloth, 


PRICE, $2.50 


around 


emmure 


a > By nme A Ae “i " le ae \ new work from cover to cover. treating in a cles 
rule ane = s simple #8 8 | concise paneer all modern processes for the Heating, 


«. Forging, Welding, Hardening and 
of steel, making ita book of great practi- 
cal value to metal-working mechanics in general, with 
special directions for the suecessful hardening and tem 
pering of all steel tools used tn the arta, including milling 
cutters, taps, thread dies, reamera, both solid and shell, 
hollow mills, punches and dies, and all kinds of sheet 
metal working tools, shear blades, saws, fine cutlery, and 
metal cutting tools of all description, as well as for ail 
implements of steel, both large and small. In this work 
the simplest and most satisfactory hardening and tem- 
bering processes are given. 

be uses to which the leading brands of steel may be 
adapted are concisely presented and their treatment 


* praise ot by 





ait “ sho. know ite me crits 
} letailed dese " 


STECKEN REITER MFG. ©80., 
ve 


otting Pointer to Zero } Lake St., Chicage, It. 


MORAN “FLEXIBLE JOINT 


for Steam, Air er Liau 
Made in all sizes to stand any tales 
pressure. 












Mores Flexible Steam Joint Co.. Inc a, | for working ander different conditions, explained, also 
M1 Hast St., LOUISVILLE, Ky. the special methods for the hardening and tempering of 

special brands. In ¢ nection with the above, numbers 

of “kinks,” “ways,” and “ practical points” are em 


bodied, making the volame a text book on the treat 
me at of stee! as modern demands necessitate, 
\ chapter devoted Lo the different processes of Case-~ 


| THE OBER LATHES 





For Turning Axe, Adze, Pick, | hardening is alee included, and special reference 
Sledge, Hatchet, Hammer, Auger, | made to the adeption of Machinery Steel for 
File, Knife and Chisel Handles, | Tooele of various kinds. The illustrations show the 
Whiffietrees, Yokes, Spokes, Porch | mechanic the most up-to-date devices, machines and 
Spindles, Stair Balusters Table | furnaces which contribute to the attainment of satis- 


factory results in this highly important branch of mod- 
ern tool-making 
Send for descriptive cireular 


and Chair Legs and other irregular 
work. 

S®™ Send for Circular A. | 
Chagrin Falls, 0., U.S.A. | MUNN & CO., 361 Broadway, New York 

























Turning a New Leaf 


A new epoch in the making of Encyclopedias for English readers is inaugurated by 


ATIONA 


EDITORS 
LL.D. 


, President of Carnegie 


INTEF 





Daniel Coit Gilman, President of Johns Hopkins University (1876- 


1902 Institution. 
Harry Thurston Peck, Ph.D., 
Frank Moore Colby, rt. A., Late Professor ir. New York University. 


(Assisted by Nearly 200 Eminent Editors and Contributors) 


New in Its Methods 


L. H. D., Professor of Columbia University. 


We of today demand quick and direct answers to our questions. This is at- 
tained in the NEW INTERNATIONAL, by the alphabetical arrangement of 
subjects (instead of topical grouping) and by the abundant cross-references. 


New in Its Facts 


All the newly discovered facts and principles in the realm of Scienc« 





, Inven- 


tion. Discovery—are incorporated in the NEW INTERNATIONAL bringing it 
thoroughly up-to-date The populations and other statistics of cities and « ountries 
ire the test off l figures of the various Government In Electricity, 

ciation Vireless Telegraphy, Transmission of 


Over 


Pictures speak 


y o 
oa , . . 
7000 New Illustrations 
a universal tongue and render concrete the ideas under 
lying verbal description: THE NEW INTERNATIONAL includes thous- 
ands of cuts in the text and hundreds of full page plates in black and 
white and in colors, excelling any other English work. 























The Only New Enc <p roger Issued in the Last Ten Years 
65,000 Titles, 100,000 Subjects. 










SEND FOR SAMPLE PAGES—FREE wean 
COMPANY 

Showiny type, methods of treatment of the subjects, New York 
specimen pl colored and plain illustra Please send, 










without cost to 
me, the sample 
pages of the 


NEW INTERNATIONAL 
ENCYCLOPADIA 


containing dese riptions, 
sample pages, colored if 
justrations and maps and 
information rewarding dis- 
count and oan payment plan 





tions ind information regard 


ing a 


, Dani ol 











Special Discount to Those Readers 
Subscribing Now 











and our Little-at-a-Time Payment Plan 










for SCIENTIF AMERICAN 
readers 
DODD, MEAD & CO., Z/: 
perme Salita Ae 


NEW YORK 















Scientific American 








CRAMER 


Crown 
Plates are 
more rapid 
than any‘ 

other plate in 
the market 
With this 
plate cle ir 
quick 
printing 
Negatives 


can be 
Ser ured 
» 


These plate s 
are 
especially 
idapted fon 
Tourists 
using 

Hand 
Cameras 





is i ee i 
‘te 5 r . 


“G. CRAMER DRY PLATE CO. 


ST. LOVIS, MO. 
Offices in 


New York: 32 East 10th Street 
Chicago: 1211 Masonic Temple 
San Francisco: 819 Market Street 


PUBLIC SALE OF 
Woolen and Worsted [iills 


With Machinery and Valuable Water Power 
at Taenron, N.J., on Wednesday, January 
2, 1003, at 11 A.M. For tnepection, descript- 
ive catalogue, maps or particulars reepecting 
the manner in which the property will be 
offered, apply to 


Executors ®. K. Wilson Estate, Trenton, \.J. 


HM tor 
Automobile Engine rustic 
After careful testing we offer to the 
pubiie, with confidence, the 
S., B. & M, Compound Engine 
Dimensions of Cylinder are % and 5 
in. x 4 in. ater Height of Rngine 
in. Weight, Bngine 
© tbe. & crank shaft bearings All 
working bearings of bronze. Piston 
rods of machinery steel Alr and 
botler Dgmape cognec tod from cross 
head Plain side valves. We also 
build running gears and make parts 
SHARFFER, BU Ne ' A co., 


Che Cypewriter Exchange 


14% Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 

817 Wyandoite St.. 
KANSAS CITY, MO 

209 North 9th St 

ST. LOUIS, MO. 

636 California St., 
SAN FRANCISCO, CAL 


We will save you from W 
wo Dt on Typewriters of a!) makes w Catalogue 


STAMP MAKING rHIS 
article Gescrib a simple method of making rubber 
stamps with inexpensive apparatus A thoruvughiy 
practical article written by an amateur who has had ex- 
verience it rubber stamp making One thustration 
Contained in SUPPLEMENT 1110, Price 10 cents, For 
sale by Munn & Co, and all newadealers 


WORK SHOPS 


f Wood and Metal W ° “ 

ut steam power, eq pea with 
BARNES’ FOOT POWER 
MACHINERY oo —/ 
greater profit on the work, Machines 
sent on trial if desired. Catalog Pre 








of oe kpert N.Y. 





RUBBER 









W.F & JOHN BARNES CO 
Katablished is 


19908 Ruev Gr., Rocaroro, iii 
Beat 


Squabs Pay Hens 


A. Basier, need attention only part of 
time, bring big price. Kalsed In one 
month a Sereasrve for oultrY men 
tarmers, w n send t r FR 
BOOK LET and jearh this immer 


rich home industry 


Plymouth Rock Squab Co..14 Friend St 





( 
, Boston, Mass 


Apple Economical Gas Engine Iigniters 
Are powit he at 








ae 

ting tneubator 
gr Semaliceaie. 
Fifty egg capa- 
city. eat, 
moisture and ventilation automatically 
and perfectly controlled. Price only $6.80. 
Send for the Weeden Hen Book; mail- 
ed free, together with a book containing 14 
colored views and telling all about the 


EXCELSIOR INCUE A i OR, if you 














name 
GEO, HM. STAHL, Quincy, Illinois. 









lass, lea 
Cruikshank -cceee T1772 
Glas nblers, ete device for rinsing 
umd wa = J Witte ° «vee T1T,061 
Golf’ ball, Te M. Selse ct res | Life Insurance 
ve f plosive engines, H. H. & 
B. Seg ai 
et MEP Free from All 
rass le 1 sod cutter, ¢ A &, i 
Sager aces ccssceecsannsnnennnsnens peculative 
Wolfers, K MOTAD. cccceeereeeee 
urriage, De Nordenfelt & nstrow Fi t 
na to carriage axles, means for securing ea ures. 
the pivots ‘ Ehrhardt evecsecee 7 
Hackling machine J ’ & N. Praser...... 
Hair retainer, M. A. Gouy 
Hamme tilt, B. ¢ 1. M. & J. M. BSehre 
_ dig The 
Hammock, 0. Potter ality 
Handle fastening, I. Nellenbogen rave ers 
See Joist hanger 
yth and eans for SAN 





tilt 
phall 
Headlight fo 
G t 


Heating app 


Hieating appe 
Y 


Hoist, * 

Hotsting al 
Hoisting app 
Horses from 














I L 
Horseshoe 
Howe ete Stern 
Hot ‘air fuirnacs Accident Insurance 
nidex 
Indu oo» 2 in the 
tong, ee Oldest , Largest, 
! atatle aevices ' 
Inhaler, S.A. Mé and Strongest 
Insulator for high yx nt lines, 4 I 
Barry 
Insulator section J M Andersen 
Insulator, third rail Gonzenbach 
Internal combustion eng r motor, ¢ } 
Henriod 717,000 
Jar cap or cover, D. B. Smith Tie | 
Jar cover fastening, J. 38 jiles 717,388 —. om 
Jara, ete., cov r f serv * 
” J. M. Cnirns - 717.073 | The ‘* Wolverine ’’ Three 
Joist hanger, H.W. Avery 17,3 Cylinder Gasoline Ma- 
Journal box Sherma ‘ zi 
Journal box, & & 8 J. Rey lds 7 452 rine Engine. ' 
Kettle or pot scraper, A. M. Schiek 7 6 we agg Bee : 
Key remover, H \ Metall 7 ‘ hte . 
Lacing hook vered, Look & Estabrook 7 pow t 
Lamp carbon holder, « tric, P. I Maines a A bs 
Lamp, electric, M. W. Hanks , | * ‘ ile and 
Lamp, electri 4. J. Wurts 7 oy ut HE 
Lamp electric are | Cuenod 
WOLVERINE 
Lamp, gas incandes t, Db. S. Willl oy , MOTOR WORKS 
717,482, : ’ 
Lamp glow tric, I & Nernst Grand Rapids, Mich 
Lamps or mot ele t contr 
‘ neandes t A. Strauss 7 
an ek ‘8 KLIP-KLIP 
Lantert J I Cam ee 7 
Lantern globes manufa ' if A B 
igh 7 
Last. e Caldwel Dam 7 
Law s)) } I. & 7 
Leatl £ i J Schneid 7 
Light irrest H. R. Sargent 7 
l ekit s W hoe 7 
Linot machines, matrix distributing m 
chanism f ( Albrecht 7 
Liquid gage, G. 8. Thompson 7 KLIP-KLIP CO., 563 So, Clinton St 
Liquid 4 I Gathmanti 7 
Liquid ra g apparatus, A. Scholl 7 
Liquid ra z apt ' V. Sehw nger 7 
Lax i } t I S. Stimpson 7 
Me 1 brak mbined, 
71 
up s J y 7 
Ww. HOM re is not perfec 
M. BR. Hutehis 717,407 me 
Allender «& 
s auigle h Nolf 
ufting device, garme 
717,284 
Me ! lectrical, F Weston 716,971 
Measuring t uy f thr phase alter 
ating cuits, | ‘ ad 717,406 
asuring the nerg f three phase alte 
iting } cults, means for, F 
io ad 716.807 
Me tenderer d seasone Cc. G. Childers, 717,077 
Metal and making me talli hydroxids, re POTTER'S * SPRING” 
: - » s 3 
Me a i 3 —~ —_ R. ¢ t +14 io 3 Adapts the whole 
Meters it 0 ‘ . 71 $< under all circumstances 
_ a a Lae rattle jump, or freeze up 
Moy ul a . G. G, ¢ i we hoes witho 
Mot K a, I \ » Shoes fe 
! 717,508 Potter. Fishkil 
Muff ‘ I ‘ 717,078 
Mus I S ght wi 
1 vee oA tg a i SAVE YOUR FUEL 
a _ " ASOLINE 
seccieatlt tema ae ee ri7 14 Nolsting Engines 
Nasal gat ( _ & s 71¢ 
Nipper f. J. Ema 717,179 
Nut and = bel ! “ 1 t I I 
Bur t 7 7\! HY 
71 1. Se 
7 lige is 
717 a 
717,451 
Budde 716.8 
TIT. aT WILL PAY You To KNOW Us. 
, athe We build patterns fo 
Cou — ery and architec 
via, We Dare constructed ¢ 
& Smit ar for the ac 
> 716 teeth of all kinds 
717 _—— 
Ans 717 eaper Bb 
717,802 | BUFFALO GEAR & PATTERN 
nawalt 717,003 
& Farris 717,008 | 
716.859 | 
717,362 | 
Davy 717 
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J. ¢ Morrow ee 


handle for, J. Mac 
adjustable, 
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M. Roemer 
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Insurance 
Company, 
Hartford .Conn. 


SD DUNHAM, 
President. 





How Pennies Count 


Accident 


About four cents a day, what you spend for news. 
paper ill procure you, if a preferred risk, an 
accident policy paying $3,000 for accidental death 
or loss of both eyes or limbs; and proportionate 
am« or loss of one eye or limb; $15 a week for 
tot: $6 a week for partial disability ; and 
double 1¢ above amounts for injuries received in 
certain specified accidents, etc., etc 


Insurance 





Life Insurance 


Fifteen and one-half cents e day will purchase a 
life insurance policy at age 35 for $2,50« 

I'welve cents a day will purchase a twenty-year 
endowment policy at age » paying you $1, 100 cash 
at the end of twenty years if living, and insuring 


you for $1,000 for the twenty years’ time 


Life and Accident Combined 


Nineteen and one-half cents a day purchases $3,000 


r 
iccideut insurance and at age $2,500 ordinary life 
imsurat 


Who Says Insurance 
Costs a Good Deal? 












































The Pocket | 
Manicure ed 





Cc _ 
Rochester, N. Y. | Berkefeld Filter Co., 4 Cedar St., 


:| ABSOLUTE RANGE PERFECTION 
Clapp’s Ideal Steel Range 


My superior location in Ohio on Lake Erie enables 
nge at the lowest possible price. Coal, Lron, Steel 
Freights are low and Labor is 
best facilities, run by men who hav« 

in a Steel Range at 
Freight paid east of the Mississip »ypi and north of 
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